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INTRODUCTION. 

"TITHE need of a Land-book on the Forest Resources of India 
L was pointed out in the Indian Section of the Report 
(page 24) submitted by the Committee of the Franco -British 
Exhibition oi 1908, with the result that the Govemmeap of 
India, after due consideration, decided upon having such a 
work prepared. 

The primary object of this publication is to illustrate 
for the benefit of firms and persons interested in such, matters, 
the uses, value and possible yield of the various Forest Pro- 
ducts in the different Provinces of British India, and also to 
indicate the official designations and addresses of the Officers 
to whom enquiries should be directed concerning the purchase 
of such products. Further, as the publication is intended for 
wide distribution at Exhibitions and to the Commercial Pub- 
lic, it has been found necessary to keep the work as concise 
as possible and only deal with the most valuable timbers and 
minor products found in the State Forests. 

The subject has been dealt .with under three heads. The 
first chapter is a short resume of the distribution and classi- 
fication of the many types of forests found in British India, 
together with a note as to the financial working of this enorm- ' 
■ous State property. Chapter II deals with eighty of the more 
common timber trees of India and Burma, briefly explaining 
the distribution, quality and uses of the timber, its approximate 
value and yield in various localities and to whom enquiries 
should be directed for further information on the subject. 
Chapter III deals with the minor products such as cutch, gums, 
fibres, resins, tan and dye-products, oil-seeds and a variety of 
■others. It has not been possible to deal with this subject 
further than touch on a few of the most important products 
and .indicate the localities from which they are procurable. 

The scientific names of the trees have been used in the 
■context, but in this respect, where possible, either the verna- 
cular or English name has been either added or substituted, 
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so as to avoid, confusion in the minds of persons not accustomed 
to the use of scientific names. An index of vernacular and 
English names, as also one of scientific names, is added at the 
end of the book. 

As regards illustrations, want of space has limited them to a 
map showing the general distribution of the forests, and, in the 
body of. the work to a lew photographs ilmstxatmg some of 
the better known species. 

The data given in the body of the book have been collected 
from a variety of sources, the most important of which are the 
Ledger Files in the office of the Imperial Forest Economist, 
the Administration Reports of the Inspector General of Forests 
and those of. the various Provinces, Official Reports by Con- 
servators and. Divisional Officers, and from experience gained 
by the writer during his service. A very considerable quantity 
of information, especially as to outturn and prices in the 
various Circles and Divisions, has also been supplied unofficially 
by members of the Forest Department and to them are due 
the writer's best thanks for the personal trouble they have 
taken in the matter. To give a complete list of the names of 
these officers is not possible and the most that can be, done is 
to acknowledge the help given by Messrs. Hart, Bell, Jackson, 
Rogers. Clutterbuck, Carter, Peake, Wilkins, Foulkes, Farring- 
ton, Mayes, Thomson, Arbuthnot, Gibson, Walker, Aitchison 
and Oourthope. Acknowledgments are also due to Mr. Browns 
of the Malabar Saw Mills, Kallai, Calicut and Mr. Coehlo of 
Jvarwar, Kanara, for information supplied as to yield and prices 
in those localities. 

As regards the uses to which timber and minor products 
are put, Gamble's Manual of Indian Timbers, Troup's Indian 
Woods and their Uses, and Watt's Commercial Products of 
India have been freely consulted. Under this head there is 
little that is new except the addition of such information as has 
been collected since the publication of those standard works. 
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Commercial Guide to the Forest Economic 
Products of India. 

By R. S. PEARSON, F.L.S., 

Imperial Forest Service, 

Economist at the Forest Research Institute, 

Dehra Dun, India. 

CHAPTER I. 
DISTRIBUTION AND DESCRIPTION OF STATE FORESTS. 

General, 

The first attempts made in India to piotect the forests from destmc- Commence- 
tion were commenced nearly a century ago in Madras, while the first F 0m t ry i„ 
serious attempts to increase the area under teak, by forming plantations, I,llli ". 
were made some 80 years ago, by a Civilian of the name of Conolly, who 
started the famous Nilambur plantations on the Malabar Coast. It was 
not, however, until 1856 that Lord Dalhousie laid down a definite policy 
with the view of affording more widespread protection to the valuable 
forests both in India and Burma, and it is due to his wise forethought 
that these valuable forests have in a great measuie been saved from 
ultimate destruction. 

Distribution and Areas. 

The area of State Forests uoav under complete or partial protection 
amounts in Tound figures to 240,000 scpiaie miles, or approximately one- 
fourth of the whole of British India. The distribution of these areas 
over the whole country is by no means regular, so that in certain locali- 
ties owing to the abundance of wood material many timbers of good 
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Burma area, 



Northern 
avail. 



quality are at present a drug jn the market, while in others, owing to 
the scarcity of forest growth, timbers of no great strength or durability 
have obtained a wholly disproportionate value in the eyes of the local 
population. 

Attention is drawn to the map at the end of the book on which the 
forests are shown, and from, which it will be seen that the largest and 
most valuable forests owned by the State are to be found in Burma, and 
that their distribution is fairly even all over that Province. 

In India proper a more or less continuous belt of forests occurs along 
the Himalayas and Sub-Himalayan tract, extending from the Kashmir 
boundary in the north-west and running through the Punjab and United 
Provinces to Gorakhpur, on the Nepal boundary. This belt of forests 
continues on through Nepal, and again enters British territory near 
Darjeeling, thence forming a chain of forest blocks extending to the 
extreme nort-east of Eastern Bengal and Assam in the Lakhimpur 
Division and southwards to the Chittagong boundary. 

South of the Himalayan belt, with the exception of some limited 
areas along the Indus, near Multan and in Sind, no forests of any great 
extent are found in Eajputana, Northern Guzarat, many parts of the 
Central India Agency and over the highly cultivated plains of the 
Ganges, 

Along the Chittagong coast, extending to the north through the Garo 
and Khasia Hills to the eastern limit of the northern area and extending, 
southward and eastwards into Arakan, there exists a string of forest 
blocks often of great size. 
Central aviia. It is not until reaching the Central Provinces, that large forest areas 
again occur. This central belt commences on the west in the Surat 
Bangs and, running through the Satpuras and Central Provinces, extends 
southwards into the Deccan and eastwards into Bengal, terminating in 
the Sunderbans forests, south of Calcutta. 

The third forest zone occurs on the West Coast, starting in the north 
of the Thana district of the Bombay Presidency, and forming a chain of 
forest blocks along the Western Ghats often stretching considerable 
distances inland, and running southwards through Kanara, Malabar, 
the Nilgiris and Annamalais to the extreme south of India. 

The fourth area is on the Bast Coast, commencing in the north with 
the forests of Ganjam and Vizagapatam, stretching inland to Kurnool 
and southwards through Nellore and Salem and then amalgamating 
witlfthe W e st Coast area in Southern Madras, 



Clilttagong 
and Ai'iikan 
ai'ea. 



Wosturn 
area. 



Eastern area. 
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The distribution of the forests, in 1908-09, in the various Provinces Area of 
was as follows :— fS^ 1 " 



.Province or 
Presidency. 


Area of 

Reserved 

forests. 


At'ea of 

Protected, 

. Unelassed, 

and Leased 

forests. 


Remarks. 




Sq. miles. 


Sq. miles. 




.Bengal . 


4,240 


3,392 




Eastern Bengal and' 


6,556 


(a) 22,095 


(a)Dnclassed forests. 


United Provinces 


3,934 


(6) 9,224 


(6) 42 square milea Uneiassect, 
157 square miles Leased and 
the remainder Protected 
Crests, 


Punjab and North- 
West Frontier. 


2,170 


(c) 2,211 


(c)l,722 square miles Unelassed 
and 369 square miles Leased, 
the rest Protected forests. 


Centra] Provinces 


{d) 22,001 




(<?) Of nrhir.li a portion is Pro- 
tected forest. 


Madras . 


18,549 


(e) 1,058 


(e) Reserved lands. 


Bombay and Sind 


13,703 


(/) 1,337 


(/) Protected lands, or areas, 
managed by other Depart- 
ments. 


Burma including the 
Andamans. 

Total . 


(?) 23,017 
94,230 


(h) 109,392 
149,309 


(jr) 159 square miles of Reserv- 
ed forests being in the Anda- 
mans, 

[h) 1,794 square miles of Un- 
classed forests being in the 
Andamans. 




l 


j 




GRAND TOTAL . 


2-13,5: 


'9 Sq. miles. 
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Certain Native (States have followed the example set by the Govern- 
ment of India and have also shown interest in their forests ; some of the 
larger areas reserved or protected are given below : — 



Name of State or 


Reserved 


Protected 


Remakes. 


Political Agency. 


forests. 


forests. 






Sq. miles. 


Sq. miles. 




Mysore 


2,366 


667* 


*Reserved lands. 


Coorg 


476 


30 




BaAuoliistau 


282 


486t 


■f Unclassod. 


Kashmir 


2,813 


1,186 




Travanoors (1905-06). 


2,26G 






Hyderabad (1907-08) 


4,878 


3,293 





General. 



Deodar 
forests. 



Oilier Conifer 
forests. 



Types oi Fokests. 

Owing to the variations in climate, altitude, and to the vast areas 
over which the forests axe distributed, several distinct types of forests 
are found, generally characterised by one or more dominant species. 
It is often not possible to draw a distinct line between any two types of 
forests, as one type merges into the other. For instance, the Deodar 
forests gradually give p'ace to those of Silver Pir and Spruce, while in 
other localities the dry deciduous pass gradually into moist deciduous, 
and the latter again into true evergreen forests. It is, therefore, only 
possible to define tho zones containing distinct types of forest on the 
broadest lines, the limits of which not infrequently coincide with either 
the variations in altitude, the areas of greater or less rainfall, and the 
geological formation, or two ot more of these factors combined. 

The North-West Himalayas of the Punjab and United Provinces 
contain the valuable conifer forests, the most important species in this 
type of forest being the Deodar, the timber of which is universally used 
foT railway sleepers. Many other useful timbers are to be found in 
these forests, such as the Silver Pir, Spruce, Yew, Pencil Cedar, the 
Blue and Long-needled Pines, several species of Oak, the Himalayan 
Hazel, Elms, Walnut, Sycamore, Birch, Poplar, Willows and the Horse- 
chestnut. 

To the east of the above area and more or less in continuation of the 
same, though in most places containing a very different type of vegetation,, 
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come tie forests of the^Eastem Himalayas running through Nepal and 
the Khasia and Gaio Hills of Eastern Bengal and Assam. The Deodar 
is absent in this region, though on the higher slopes of the Himalayas the 
Silver Fir, Spruce and a limited number of Yew, together with Oaks and 
Chestnuts in other places, cause the forests to resemble those of the West- 
ern area, At lower elevations the forests are composed of broad-leaved 
species and in places cane-brakes, Sissoo and Khair are found in the si ssoo and 
drier areas and along the water-courses, while in the upper limits of the ]? lmlr 
Assam valley evergreen forests are found in which a great variety of 
species occur, important among which are the Nahor tree of Assam 
(Mesua fema), Cedrela spp. and Magnolias. Passing southwards to the 
Cachar valley, into Cliittagong, the Lushai Hills, and down to the Arakan 
Yomas, the types of forest vary from locality to locality and vast areas 
are covered with many great trees along the rivers and on the alluvial 
soils, such as Dipterocarpus spp., the Ajhar tree (Lagerstr&nia Flos- 
Regincs), Nahor (Mesua ferrea), Ghichrassia and many other more or less 
pmportant species. On the hills of Chittagoug the height growth of the Evergreens 
forest is not so great as in the plains and bamboos occur in great ^ s j a ^L„ 
quantities. The Khasia Hill forests are noticeable as being the home of 
the Khasia Pine and a variety of Oaks, while in Arakan many of the 
forests consist of pure bamboos. 

The area to the south of the Himalayan conifer forests and lying at Sal forests, 
the foot of the higher hills, including the Siwaliks and extending through 
the Garhwal, Ganges, Kurnaun and Kheri Divisions on to the Nepal 
Terai and into the Garo Hills, contains the " Sal " forests of Norjjjjeru 
India. It is from these forests together with the "Sal" belt flthe 
Central Provinces that the greater percentage of the Sal sleepers is%b- 
tained for the Indian railways. Mixed with the Sal is a variety of specie* 
in the lower hill forests the Chir Pine occurs, along the dry water-courses' 
Sissoo, hi other places Toon, Khair, Alhiziia spp., Sain and a large 
variety of more or less deciduous trees often mixed with bamboos. 

In the dry areas of the Punjab, Kajputana, Sincl, and extending dow'^ralui 
to West-Central India and Katliiawar, are found forests containing a' foresfs - 
very limited number of species, often growing to no great size ; though 
the timber in default of anything better is of considerable value. The 
most important species, especially along the banks of the Indus, is the 
Babul growing into a fair-sized tree on irrigated land or near tanks. 
Of other species of importance, may be mentioned the Khair tree, Bahan 
(Populus euphratica), Capparis and Tamrix species. 
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To the south of the Jumna, extending across from Guzarat in the 
west, to Oiiasa on the east, and. southwards through the Central Pro- 
vinces, the Khandesh Satpuras, the Deocan, far down into the Cainatic 
country, are found to dry deciduous forests of India. The principal 
species in these forests are Teak in the west, centre and central-south of 
the area, Sal in the centre and east and Sandal in the extreme south, the 
Sal and Teak never being found actually growing together. Other kinds 
of trees of considerable importance occur with the above species, of which 
may be mentioned Sain or Ain (Termimlia tomentosa), Anjan (Hard- 
lukkia Unata), Kosum (Sclihichem trijuga), Blackwood (Dalbergia hti- 
folia [ the Gum Kino tree (Pterocarpus Marsupium), Red Sanders {Pte- 
rocarpus santalinus) in the south, Semiil (Bontbax malabaricum) and a 
large variety of other trees, the timber of which is generally speaking 
only used locally. 

To the west of the dry zone area 'aiulstretching from the Sural Dangs 
and Tirana Districts down the Western Ghats through Kolaba, Iianara 
Malabar, the Nilgiris and Annamalais to Travancore, and in some 
places extending a considerable distance over the crest of the Ghats 
occur the dry to moist deciduous and evergreen forests peculiar to the 
locality. In the northern limits of this area, as also on the upper slopes of 
the Ghats, the forests are not unlike the dry deciduous forests of: the 
Deccan and Central Provinces except that the Teak grows to a greater 
size and the other species are in proportion larger. Blackwood is, after 
teak, the next most important species, and is of greater size in this 
locality than in any other part of India. 

The lower slopes of the Ghats, and the many valleys formed by the 
rivers of the West Coast, contain moist deciduous forests in which the 
Mutti and Hongal (Terminalia tomentosa and pmviculata), Benteak or 
Nana (Laijerst omia fonceohta), Jamba {Xijlia dolabriformis), Hoimo or 
the Gmii-Kino tree {Pterocarpus Manubrium) &\\& Billenia spp. play 
an important part, being often mixed with, masses of large bamboos, >| 
Still lower clown, in the excessively damp localities, in the ravines at 
the foot of the Ghats and on the shady side of the slopes, occur the dense 
evergreen forests, with straight-stemmed trees of great height, amongst 
which are found Canariums, Calhpyllums, Hopeas, Mangoes, Vitex, 
StmuUa data, Dimpi/ros, Voter ia iwlioa, 'Diptemarpus, Mcsm, 
Strychii08,\Ai6 latter especially towards the Coast, Oinnammmm spp., 
Palms and a variety of other more or less useful trees, the ground being 
often covered with canes. Towards the top of tho Nilgiris and Anna- 
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■ rnalais, evergreens also occur but of a special type, known locally, as 
" Sholas," consisting of laurels, Rhododendron, Ilex, Sympbcos, Elcecarpus, 
Ew/enia, etc., with an undergrowth of Strdbilanthes, 

In Burma several types of forest occur, the most valuable being the i c at forests 
Teak forests of Tenasseiim, the Pegu Yomas, Martaban Hills and the ot Burma. 
eastern slopes of the Arakan Yoma. Mixed with this valuable species, is 
Ironwoocl (Xylia dolabrijormis), yielding excellent sleepers, the timber 
being superior to that of the same tree grown in Southern India. Other 
species found in this type of forest are Terminalia, Ew/enia, Homalium, 
Acacia, Albizzia, Careya, Gmelina and often great quantities of bam- 
boos. 

Another very distinct type of forest is that formed by Dvpterocar-pus » In „ forests 
tuberculatus, the " In " or " Bng " tree, which yields a valuable timber, of Burma. 
and forms in places nearly pure forests, being not unlike Sal in its habits. 

A distinct type of forest, which covers considerable areas in the CutcJi forests 
drier regions of Burma is formed by the Kliair tree [Acacia Catechu) of Bm '"" 1 - 
from which the valuable product known as cutch is obtained. 

In Northern Burma, at high elevations, there appear forests not un- Hill forests 
like those of the Eastern Himalayas, in which the Khasia Pine, Oaks, ot Dbi ' 11 " 1 ' 
Laurels and Ehododendron occur, but from a commercial point of view 
they are unimportant as compared with the Teak, In and Khair forests 
above described. 

The Andamans are generally classed with Burma, but contain, cer- Andaman 
tain species of great economic value, not found elsewhere. The most r ° rests - 
important of these are Andaman Padauk (Pterocar'pus dolbergioides) 
and the Zebra wood (Biospyros Kunii). 

Lastly, come the tidal forests of. the Sunderbands, the month of the Tidal foivsts, 
Irrawaddy, and the coasts of Tenasseiim, Arakan and . Malabar, fom- 
ing types of their own, and largely consisting of Mangroves, Sundri 
(Heritiera minor), yielding a very valuable timber, Sonneratia apeiala 
and a variety of other swamp species. 

Outturn and Value or Timber, Fuel and Minor Products. 

The total outturn of timber and fuel from Government forests, in 0n(tlir]1 
1907-08, was 234,982,123 cubic feet or approximately 4,699,642 
tons, Out of the above total 65,365,555 cubic feet were, timber and 
169,616,568 cubic feet fuel, of which about 41- million cubic feet of 
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Revenue. 



timber and 46 million cubic feet of fuel were removed by free-grantees 
and right-holders. 

The number of bamboos exploited was 193,427,023, ol which about 
52 millions wore removed free of charges by right and privilege-holders. 

The number of cattle allowed to graze in the forest was a trifle 
over 15 millions, of which just over 4 millions were allowed to graze free 
and 2-| millions at privileged rates. 

The gross revenue from all sources was lis. 2,58,62,979 and the 
expenditure Rs. 1,45,12,933, showing a net profit of lis, 1,13,50,046, 
as against a net profit of lis. 41,99,922 in 1887-88, or nearly treble in the 
short space of 20 years. 

The value of the Minor Products removed by various agencies came 
to lis, 71,39,241. 



CHAPTER II. 



MA JOE PEODUCTS. 



General. 



Important 
Major Pro- 
ducts. 



Under the head of Major Products come ail the timber and fuel pro- 
duced by the forests. A great variety of different sorts of timber is 
available, far larger than is generally realized by the public. For in- 
stance, the number of tree species is about 2,500, while the number of 
woody climbers and shrubs is not far short of that figure. Out of the 
great number of tree species, only a certain percentage yield timber 
of value, some being suitable for one purpose, some for another ; 
other species yield valuable fire-wood, and again some yield bye- 
products, such as cutch, agar-oil, oleo-resins, tan fruits, and dye flowers, 
fibres, or support the lac insect and silk-worm. 

The most valuable of the Major Products is without doubt Teak. 
To grade the other timbers according to their value is hardly possible ; 
it is sufficient to state that Sal, Sandal, Sissoo, Blackwood, Deodar, 
Sundri, both Andaman and Burma Padaulc, In or Eng, Ironwood, lied 
Sanders, Khair and Babul stand in the first class, and that it would be 
easy to name fifteen or twenty more species whose claims as useful 
timbers might be put forward with justice. 



Forest economic products of ifdia. 9 

To give an idea of the enormous annual outturn of timber and fuel -Animal 
from government forests it may be stated that in 1908-09 it amounted to XjoTrro- 
226,470,000 cubic feet or roughly 4,529,000 tons, of which anything dicta. 
from 250,000 to 350,000 tons was Teak timber. 



Important species dealt with, 

y 

Out of the many valuable timbers which might be described, 80 species 
have been selected, and dealt with separately, special stress being laid 
on the possible yield from stated localities, the quality and size of the 
timber obtainable, its approximate value — and to whom to apply for 
further information on the subject. 



1. Abies Webbiam, Lindl, and Abies Pindrow, SpacL (The Himalayan 

Silver Sirs.) 

r Distribution.—- -The Indian Silver Firs are tall stately trees, with 
cylindrical stems, found in the Himalayas, extending from Cliitral to 
Bhutan, at 7-14,000 feet — and occasionally at even higher elevations. 
^AQualitij of the wood. — The wood of both species is not unlike that of the 
Indian Spruce, being white in colour, easily worked, weight about 30 lbs. 
per cubic foot, and therefore lighter than Deodar ; in strength, however 
they are hardly equal to that timber. They season fairly well, though 
if care is not taken they are liable to both heart and star-shakes. 
The timber is fairly durable under cover,, but not so when placed in the 
open ; for instance, Silver Fir sleepers laid down on the.iOudh and 
Rohilkband Railway lasted hardly two years. 

Uses.— The wood is used for a variety of purposes, being suitable for 
packing-cases and fruit-crates, and pronounced suitable for opium chests 
by the Behar Opium Agent, for wood-pulp by Siudall, for Army brush- 
boxes by a Cawnpore firm, and for tea-boxes (Troup) . In the North-West 
Himalayas it is used for shingles, and also elsewhere for planking and 
house-construction, though not equal to Sal or Deodar for this purpose. 
The timber is used iu carpentry, for such purposes as camp furniture, 
where lightness is an important factor. As before stated it is not suit- 
able for sleepers, but might answer the purpose, were it first treated with 
an antiseptic solution. 
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Outturn and Value.— As an example of the possible outturn of this 
timber from various localities, the following details maybe cited :— 



Locality. 



Punjab. 

Dunga-Galli 
'Jandiana. 



Outturn. 



and 



Kangra Division 



United Provinces. 



Jaunsai' Division 



The Working- Plan 
allows C80 trees to 
be out annually. 



The Working Plan 
conte m p 1 a t e a 
1,831 trees of 
both Spruce and 
Silver Fir being 
out annually. 



The Working- Plan 
places the out- 
turn at 800 trees 
per annum of 
Silver Fir and 
Spruce. 



Size of logs 
or trees. 



Approximate 
value. 



Minimum felling 
girth at breast- 
lieiglit, 8 feet. 



Minimum felling 
girth at breast- 
height, 7 feet 6 
inches. 



Minimum girth of 
trees at breast- 
height 6 feet. 



Trees sell standing 
for about Rs. 12 
each, and fuel 
at 1 anna per 
maund of 82 lbs. 

About Rs. 10 to 
Bs. 15 por tree. 



Value of timber 
within 12 miles of 
Chakrata stand- 
ing in tho forest, 
1 anna to 2 annas 
per cubic foot. 



The Conservator of the Punjab estimates he could supply annually 
42,000 broad gauge sleepers from the Kulu, Hazara, Bushahr and 
Chamba Divisions, the price being from Es. 1-12-0, to Rs. 2 per sleeper. 
The Conservator of Forests, Kashmir State, gives the combined supply 
of Silver Fir and Spruce, landed at Jlielum as 2,000 tons per annum, and 
the present rates at 6 aamas per cubic foot. 

The timber procured from the Punjab forests and sent to Patna, 
cost 4 annas per cubic, too k cm rail. This amount does not include royalty 
.charges, which, would come to 2 to 8 annas per cubic foot. 

An experiment was made in the Jaunsar Division as to the cost of 
floating out this timber to the foot of the hills. It cost 10 annas 5 pies 
per cubiu foot to do so, but this, Mr. MiUvard, the Divisional Officer, 
considers could be considerably reduced, in light of previous experience, 
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Enquiries. — Enquiries for Silver Fir should be made of the Conservator 
of Forests, Lahore, Punjab, of the Conservator of Forests, Western Cir- 
cle, United Provinces, Naini Tal, and of the Conservator of Forests, 
Kashmir. 

Minor Products. — None of importance. 

2. Acacia arabica Willd. (The Babul tree.) 

Distribution. — A moderate-sized to large tree, probably found wild in 
Sind, Rajput-ana, Guzarat and parts of the. Deccan, elsewhere cultivated 
or self-sown in the drier regions of India. The largest " Babul " areas 
are in Sind, where they cover 172,000 acres, chiefly in the Hyderabad and 
Jarrack Divisions. In Bombay Presidency proper, the area is 45,000 
acres, chiefly occurring in East Khandesh, Sholapur, Ahmednagar and 
Nasik Divisions. In the Berars there are some 15,000 acres under Babul, 
in the Amraoti, Buldana and Akola districts. In Madras the chief 
Babrd areas are found in the Kistna Division, while in the United Pro- 
vinces the trees are, in places fairly plentiful but very scattered . 

Quality of the wood.- — The sap-wood is white, the heart-wood varies 
considerably, being light-red to dull dark red-brown and in very old wood 
nearly black. The wood is hard and very durable, fairly heavy, weigh- 
ing 56 lbs. per cubic foot. It is short-fibred. and somewhat brittle to 
work, taking a smooth surface and good polish. 

Uses. — The wood is used in native house-construction, for posts and 
beams, also for door and window-frames, for agricultural implements 
such as ploughs, harrows and handles, for nearly all parts of native carts, 
boats, oil mills, welhs, buffers of railway carriages and tent pegs. It pro- 
duces an excellent fuel and is or was extensively used for that purpose 
on the North-Western Railway. 

Outturn and prices. — The' outturn of Babul from Sind in 1909-10 
was 104,114 cubic feet of timber and 9,100,234 cubic feet of fuel, which 
realized in the market 10 to 12 annas a cubic foot for timber and Rs, 5 
to Rs. 15 per 100 cubic feet for fuel. The bark sells for Re. 1 to Re. 1-4 
per maund of 80 lbs. In the Berars, the outturn is estimated by the 
Divisional ForeBt Officers as follows :— 

As timber — 

Outturn, Prices. 

Akola Division . , 3,888 c.ft, 6 annas per o. ft. 

Amvaoti „ . . 1,541 „ 4 „ „ „ 

Buldana „ . . 3,631 „ 4 to 8 „ ,„ „ 
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. As fuel — ■ 

Outturn- Prices. 

Akola Division . . 101,413 o.ft. Rs. 11-0 per ton. 

Amraoti „ . . 81,190 „ Rs. 3-10 „ „ 

Buldana „ . , 14,626 „ Rs. 12-8 „ „ 

The outturn for Bombay is not known but the conditions are similar 
to those of Berars, so that the 45,000 acres in Bombay may be estimated 
bo yield about 400,000 cubic feet. 

Enquiries and re/erences.— -Application for Babul from Sind should be 
made to the Deputy Conservator of Forests, Hyderabad ; from Khandesh, 
Nasik, Alimednagar and Sholapur to the Conservator, Central Circle, 
Poona ; from the Berars to the Conservator of Forests, Amroati, and 
from the United Provinces to the Conservator of Forests, Eastern Circle, 
Nairn Tal. 

Minor 'products, — The most important minor products obtained 
from this tree are the bark, gum, and pods, for references to which see 
pages 129, 136 and 134 respectively. 

3. Aoacia Catechu, Willd. (The Khair tree.) 

Distribution. — A moderate sized deciduous tree, found nearly all over 
India and Burma, especially in the drier areas, ascending to 3,000 feet. 

Quality of the wood. — The wood is hard and very durable, the sapwood 
is whitish-yellow, the heart-wood is brick-red to dark brown-red in col- 
our, close-grained, sometimes marked with white spots. It seasons 
slowly but fairly well .the sap-wood should be removed before the logs 
are put to season ; it is not attacked by white ants and is said to be im- 
mune, to the attack of marine borers. It takes a very fine polish and 
absorbs little of the mixture. Weight about 66 lbs. to the cubic foot. 

Uses. — On account of its great durability the timber is much in re- 
quest in many parts of India for posts for native houses, it would also be 
most useful for sleepers, were logs of sufficient size obtainable. It is used 
for all parts of native carts, except the body, for which it is too heavy. 
It is also used for pestles ami. mortars, oil and sugar-mills, furniture, 
such as bedstead legs and chairs, tool handles, and agricultural im- 
plements. It has been used for piles in sea-jetties and also very exten- 
sively for fuel in Burma (Gambie). It has been tried for fishing-rods 
and pipes but was found unsuitable, for these purposes. 

Its most important use is for the manufacture of cutch and kath. 



FOREST ECONOMIC PEODUCTS OP INDIA. 13 

Outturn and value. — The tree being more or less distributed all over 
India and Burma, no data are available as to the gross outturn ; it must, 
however, be very large. The Conservator of Forests, Assam, gives an 
area of 18,480 acres covered with this tree in the Goalpara, Kamrup and 
Darrang Divisions, the annual yield of trees over 3 feet girth from the 
former and latter Divisions being 2,000 stems and 1,600 stems respec- 
tively. The Conservator of Bengal states that the number of young 
trees in the Jalpaiguri district is considerable, and that the tree should 
yield better metre-gauge sleepers than Sal. Troup states that the ex- 
port of cutch from Burma in 1906-07, was 5,640 tons. Taking the yield 
as 10 per cent., the annual yield of wood comes to 56,400 tons. 

In the South Canara district of Madras, at Wandse, the Working- 
Plan prescribes 3,000 trees to be cut annually. 

For other places no definite information is available, though as before 
stated the tree occurs in fairly dry localities all over India and Burma. 

The price of the wood varies, being up to Us. 25 a ton for large straight 
logs. 

Enquiries and references. — Enquiries as to yield and cost should be 
made of any of the Conservators or Divisional Officers throughout India 
and Burma. 

Minor products. — The most important use to which this wood is put 
is for the manufacture of cutch and kath, for further information 
about which see page 123. 

4. Aiina cordifolia, Hook. (The Haldu tree.) 

Distribution. — The Haldu tree is found scattered in nearly all deci- 
duous forests of India and Burma, growing in favourable localities to 
a great size. 

Quality of the wood. — The wood is very even-grained, moderately 
hard, lemoa-yellow in colour when freshly cut, turning yellow-grey on 
exposure, if not polished at once. It works very easily and seasons well, 
though somewhat liable to fine heart and cup-shake cracks. Fairly dur- 
able, weight 45 lbs. per cubic foot. 

Uses. — It is suitable for furniture making and in this connec- 
tion was utilized with success by the Insein Jail in Burma. In 
Northern India combs are made of this wood. It is also used for 
packing-cases, small boxes, turnery, carving, brush-backs, toys and 
drums, In Southern India, where it grows in places on the West 
Coast to a great size, it is much prized for dugouts and large beams. It 



„ 2nd 


?t 


3' to 3' 6" 


Polos, 1st 


J» 


2' G" to 3' 


„ 2nd 


JJ 


2' to 2' 8" 


„ 3rd 


i> 


1' 6" to 2' 


„ 4tli 


» 


1' to 1' 6" 



14 COSrWEEOIAIj GUIDE TO THE 

is not suitable for sleepers, having been tried in Madras for this purpose 
and failed in its fifth year. (Troup.) 

Outturn and value. — The data available as to outturn are meagre, 
but it may be said that the tree is to be found in most deciduous 
forests . of India and Burma, so that it can nearly always be procured 
locally. In the Kumaun Working-Plan the outturn is fixed as follows : — 

Annual mimbei' of trooa to bo follod . . GOO. 

Estimated avemgo Bize . . . . . BO cuhic foot per tree. 

Estimated price . . . . . . di annas poi - cubic foot. 

In Bahraioh, United Provinces, the following rates for green timber 
have been furnished : — 

Logs, 1st clans, 3' (>'' and over without liavlc, ' 2 annus por cubic foot. 

, „ 1 anna G pies per cubic foot, 

i, „ 12 annas each. 

„ „ 6 annas each. 

, „ 3 annaB oaoh. 

,, » ' 1 anna G pies each. 

The Conservator of Forests, Southern Circle, Bombay, fixes the 
annual yield of the North Division of Kanara at 500 tons and that of 
the East Division at 200 tons. 

Its price varies enormously, rarely being less than 2 annas per cubic 
foot, while for large logs for special purposes it is as high as 8 annas per 
cubic foot. The price on the West Coast of Kanara is Ks. 24 to Ks. 32 
per ton. 

Enquiries and references. — Application for the wood should be made 
to Conservators or local Divisional Forest Officers. 

Minor products. — None of importance. 

5. Albizzia LebbeJt, Benth. (The Siris tree.) 

Distribution. — A large deciduous umbrella-crowned tree, found both 
cultivated and wild in the sub-Himalayan tracts from the Indus east- 
wards into Bengal and Burma, and throughout the Peninsula, attaining 
a large size in the Audamans. It is also found in the dry regions of 
Ceylon. It is a common tree in most deciduous forests and has been 
largely cultivated in gardens and along avenues. 

Quality of the tvood. — The sap-wood is yellowish-white in colour, the 
heart-wood dark red-brown, often containing dark brown-black streaks, , 
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giving it a very handsome appearance when polished. The wood is 
hard and fairly durable ; the co-efficient of transverse strength accord- 
ing to Everett is 5 '9 tons to the square inch. The weight varies consi- 
derably. Gamble gives examples ranging between 42 and 61 lbs. per 
cubic foot. The wood is known on the English market as " East 
India Walnut," — not a satisfactory name, as it is apt to be confused 
with Juglans regia, the true Indian Walnut. 

Uses. — The wood has a handsome grain rendering it suitable for 
fancy work such as panelling, carving, picture-frames, toys, combs and 
turnery. As to its value for furniture there seems to be some difference 
of opinion. Thurston, Troup and the Deputy Conservator, Andamans, 
favour it for that purpose, while the Superintendent of the Jail at 
Mandalay has recorded it as unsuitable. The latter officer prepared a 
camp table and almirah shelf of this wood and found it warped and split. 
For light camp furniture it is not suitable, being a heavy wood, but fox 
large heavy furniture, provided the wood is well seasoned, it is pro- 
bably valuable. The wood is also suitable for a variety of other 
purposes, such as posts for building, sugar and oil-mills, cart-wheels, 
canoes, well-curbs, and coopers' work in Madras (Troup). The " Burrs ' ' 
are of great value for veneers, giving unique patterns and designs. 

Outturn and value. — No definite figures are available for outturn. 
The tree, however occurs throughout India and Burma, and fair-sized 
consignments could be procured from most local officers. 

The Deputy Conservator, Andamans, has from time to time sent 
consignments to Europe, which have commanded a ready sale. He 
states that he could supply 600 tons annually at about Us. 70 per ton 
and that the wood sells as freely as Padauk. 

The Conservator of Forests, Southern Circle, Bombay, puts the 
outturn in North Kanara at 50 tons, in East Kanara at 20 tons, and in 
West Kanara at 15 tons per annum. On the West Coast in Kanara it 
fetches Es. 30 to Bs. 40 per ton. 

The wood is worthy of the attention of timber merchants and car- 
penters in India. Gamble states that the " burrs " are worth, ten to 
twenty times the value of the plain wood. 

Enquiries and references. — Enquiries about the wood and " burrs " 
should be made of Conservators, local District Officers and the Deputy 
Conservator, Fort Blair, Andamans. 

Minor products— Tine tree yields a- gum not soluble in water and 
of no great value. 
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6. ATbizzia odoratissima, Benth. (The Kala Siris.) 

Distribution. — A large deciduous tree of the sub-Himalayan tracts, 
from the Indus eastwards into Bengal and Burma. Also found in Cen- 
tral, "Western, and Southern India and Ceylon, 

Quality of the wood,. — The wood is similar to that of ATbizzia Lebbek, 
having a whitish sap-wood and dark red-brown heart-wood, streaked 
with longitudinal dark bauds.v It is harder than the Siris wood. The 
Superintendent of the Behar Opium Factory states that the wood is very 
hard and difficult to work, a large amount being lost in the process of saw- 
ing. He further states that the wood looks well in a chest, is promising, 
and might with advantage be given a further trial. Peal, according to 
Gamble, says that it has an excellent reputation in Assam, and that the 
wood is durable. The wood is somewhat liable to split if not carefully 
and slowly seasoned. Its weight is Bi lbs. per cubic foot and has a high, 
co-efficient of transverse strength equal to 6 - 518 tons per square inch 
(Unwin). 

Uses. — The wood is fairly suitable for opium chests (Mann), is suit- 
able for strong packing-boxes, for oil-mill grinders and barrels, furniture, 
posts, beams and rafters, all parts of wheels, shafts and possibly heavy 
furniture. 

Outturn and prices. — A continuous supply on a large scale is probably 
not available from any locality. Small consignments could be procured 
from most parts of India, The price of the wood varies, being lower than 
that of Siris. It could probably be procured for Its. 15 to Bs, 25 per 
ton in most localities. 

Enquiries and references. — Enquiries should be made of the local 
District Officers, who could furnish enquirers with information as to local 
prices and supply. 

Minor products. — The tree yields a brown gum of no great value. 

7. Anogeissus latifolia, Wall. (The Dhaura or Bakli tree.) 

Distribution. — A large tree, found in most deciduous forests of India, 
but not in Assam, Eastern Bengal or Burma. Where it occurs it is gen- 
erally plentiful, though not often found of over 6 feet in girth and with 
a bole of over 30 feet in length. 

The wood is grey in colour, with a small irregular very hard purple 
heart-wood. It has a twisted fibre on the radial section and a slightly 
wavv grain on the tangential section ; it splits in a radial direction 
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with difficulty. The co-efficient of transverse strength is considerable ; 
tests carried out recently at Sibpur gave 5 '41 and 6* 25 tons to the 
square inch. Its weight is about 62 lbs. to the cubic foot. The timber 
is very elastic and tough. It is fairly durable under cover, though some- 
what liable to split in seasoning. It is difficult to saw in a green state, 

Uses. — It is used extensively for building and also as mining props 
in the Kolar gold-fields. It is universally used for axles of wheels in 
native carts, being very tough and strong. Being elastic, it is used in 
many parts of India for cart-shafts and to some extent for transport 
poles, for sugar-mills (Bengal), native cots (Punjab), axe-handles, 
native ploughs, agricultural implements and yokes. It is unsuitable 
for sleepers. It might be used for keys on railway lines, especially if 
first treated with an antiseptic. 

Outturn. — The following is a summary of the outturn and value of the 
limber, as given by various Divisional Forest Officers : — 



Locality. 



Approximate, 
possible 
outturn. 



Punjab . .1 



Kaiigra Division 



Simla Division 



5,000 cubic feet 
in poles and 
beauts. 



Fairly common 
iu the nixed 
Sal forests. 



Sainbalpur Divi- ; Common in the 
sion, i Division. 



l'alnmau Divi- 
sion, 



Fairly common 



Bengal , . 

I 
I 



Chaibassa Divi- Common 
s!on. 



I SontliaH'argamia! Fairly common. 
I Division, i 



Approximate 

size ot logs 

or trees. 



Approximate 
price in 
fuicnt. 



3 feet 6 inches 
girth, 20 feet 
clear hole. 



2 {est inches 
girth, 25 feet 
clear bole. 



•t (cot girth, 
30 teet clear 
bole. 



Sfcetgirtli 



S to 5 teet girth 
and even up to 
7 feel; girth, 80 
to 40 feet clear 
bole. 

The Working- 
Plan puts B 
feet as the 
minimum cut- 
ting girth. 



2 feet girth, 10 
feet clear bole. 



Aproximate 

price lit market 

or on rail. 



Trees 3 feet to 3} At Patlnvnkoi, 

feet in girbh, i or Hosliiarput 

sell for 8 annas ' 12 annas pel' 

each, cubic foot. 



10 annas per 
cubic foot. 



Koyalty 2 an- 
nas per cubic 
foot. 



Its. 4-1B per 
cart-lond of 
poles. 



i) to t annas per 
cubic foot. 



10 annas per 
cubic foot on 
rail. 



At Cuttack the 
price is t> annas 
per cubic foot. 
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Locality. 



Kitnuum Divi- 
sion, 



United Pro- i 
vinces. 



Bahriilch Divl- 
akin. 



Gondii Division. 



Biindollthand 
Division. 



Khori Division . 



Nlmar Division 



NarsiiiRlipur 
Division. 



Approximate 
possible 
outturn. 



Common 



Central ■! 
Province,! 



Damoli Division 



Very common 



Very common, 
Ki',7U cubic 
feet ia the ou t- 
turn for the 
iiiHt live years, 
it will be some- 
what less in 
future. 



Fairly common 



Common 



Fairly common . 



Common 



Approximate 

size of logs 

or trees, 



foot Rirth and 
40 tout clear 
hole. 



't feet, girth and 
«l loot clear 
bole. 



(1 feet Rirth and 
30 feet liole. 



Approximate 

price in 

forest. 



I! feet (rirth, 20 
feet bole. 



fi feet Rirth and 
:IS feet, clear 
bole. 

:i feet inches 
Rirth and IB 
feet clear bole. 

2 1;o 2} feet Rirth 
and 10 feet clear 
hole. 



2 feet, Rirth and 
111 to 12 foot 
dear bole. 



I annas per cu- 
bic foot. 



Approximate 

price at market 

or on rail. 



a annas per 
cubic funt. 



3 to i annas per 
cubic, foot for 
round logs 
under 20 feet 
long, 6 annas 
per cubic foot 
for lo»s over 
20 feet long. 



2 to 4 aroma per 
cubic, foot. 



2 annas ft pies 
per cubic foot 
in forest. 

From Re. 1 per 
100 poles of '.)'' 
Rirth to Ha. 21 
per 100 poles of 
30'' girth. 



Its. 'A per 100 
poles of 12" 
(,'irth, Ita. l)-8 
per 1011 poles of 
IN" fiirtli uml 
Its. 20 per 100 
poles of 21" 
girth. 



The Divisional 
Forest Officer 
states that It 
is considered a 
very valuable 
tree, in his 
Division and Is 
much used for 
building pur- 
poses. 

Bliinga market, 
i annas per 
cubic foot. 
Bahralch mar- 
ket, 7 amine 
per entile foot. 

(1 to 7 annas per 
cubic foot on 
rail. 



Tie. 1 per cubic 
foot un rail. 



lie. 1 per cubic, 
foot at the fol- 
lowing sta- 
tions : — 

(1) GotcRiion. 

(2) Kiimkhcl. 
(It) NarHlnRh- 

pur. 

(I) TCnreli. 
ffi) Balial. 

(II) Mohpaul. 



About 2 nnnas 
per cubic foot 
at the follow- 
Iiir stations on 
the Great, In- 
dian Peninsula 
Railway :— 
(1) NiiRoni, 
'2) fthntera. 
(il) Damoi). 

About 5 annas 
per cubic foot 
at Jubbulporo 
and IS annas 
per cubio foot 
at Bombay. 
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locality. 



Saufjor Division, 



Approximate 
possiblo 
outturn. 



Common 



Balaghat Divi- 
Blou. 



Central 
Pro via- ■{ 

CCS— 

could. 



Bhandm BIvl- 
sion. 



Bilnspur Divi- 
sion. 



Fairly common . 



Common 



North Chamla 
Division. 



South Chamla 
DiviBion. 



Bagpur-Wardha 
Division. 



Common 



Common 



Common 



Approximate 

size of logs 

or trees. 



Approximate ; Approximate 
price in , price at market 
forest. or on rait. 



2 to feot girth 
and 10 to 12 
feet clear bole. 



Pole? under 12' I 2 to 8 annas per 
girth at J annul, cubic, foot at 
each, of 12" to | ~ 



24" jiirth 3 
anna? each and 
above 24" to 
30" girth at 
C annas each. 



3 to 4 i cot girth 
nnd 20 to 30 
feet clear bole. 



J J to 2 feet girth, 
and 16 to 20 
feet clear bolo. 

4 feet girth, and 
20 to 26 feet 
clear bole. 



Karell Hallway 
station, and 2 
to 6 annas per 
cubic foot at 
Saugor, Jerna- 
khera and 
Qnncsh ganj 
Haflway sta- 
tions. Atjub- 
bulpore about 
8 annus nor 
cubic jootj at 
Cawnpore and 
Agra 8 annas 
8 pics per cable 
foot and at 
Bombay 16 
annas to Ue. 1 
per cubic foot. 



Poles 8* to 12* 

at pica each. 
Poles 13' to 18' 

at 1 anna o 

plee e&eii. 
Poles 10* to 24' 
at 4 annas each. 
Poles 26' to 36' 

at 10 annas 

each. 



One anna per 
cubic foot. 



i to 5 feet girth 
and 20 feet, 
clear hole. 



5 to feet girth 
and 40 to 00 
feet clear hole. 



2$ feet girth 
and 20 feet clear 
bole. 



Poles up to 18" 
girth at 16 
annas per cart- 
load, and above 
that at 3 an- 
nas (1 pics per 
cubic foot, 

Poles at. Its. 4 
per cart-load 
were sold In 
past years. 



Es. 10 per 100 
poles. 



5 nnnns per cu- 
bic foot at the 
Kargt Head 
Hallway sta- 
tion for the 
first 10 miles 
load from the 
forest ; and at 
1 anna per 
cubic foot more 
for ench addi- 
tional 6 miles 
lead. 



2 annas o pies 
per cubic foot 
on rail. 



9 s ? 
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Locality, 



Central 
Provinces 
— conoid. 



Bnipur Division 



Atiulras 



C South Division, 
Thana. 



Central Divi- 
sion, Thana. 



Uombav - ■ 



Approxiomte 
nosai Me ■ 
outturn. 



Common 



Panch Mulialy 
Division 



Kolaba Division 



| i North ICaiiara 
1^ Division. 



Madura Division 



Anautapm Divi- 
sion. 



South Salem 
Division. 



Nolloro Division 



Kistna Division 



Common 



Very common 



Common 



Moderately 
common. 



.Common above 
Ghats. 



Very common 



Fairly common 



Common, 11,(110 
coble foot iH the 
average sale 
for 11 id lust live 
years. 

li'alrly common 



Not wry com- 
mon. 



Approximate 

size of logs 

or treos. 



5 feet girtli and 
30 'cot oleat 
hole. 



a to fi feet girth 
and 20 feet 
clear bole. 



[5 foot inches 
girth and 30 
foot clear hole. 



:i to 4 feet girth, 
20 feet clear 
hole. 



4 feet girth and 
:io feet clear 
bole. 

i feet to B feet 
girth and :10 
feet clear bole. 



■I foot girtli 25 
feet clear hole. 



Approximate 
price in 
forest. 



1 foot girtli and 
10 feet cleiu 
bole. 



II foot girth unci 
:i() feet clear 
bole. 



18 inches to II 
loot girth and 
IS feet clear 
bole. 



2 loot girth and 
(i feet clear 
bole. 



From Rb. 3-14-0 
per 100 poles of 
u* girtli to Ks. 
44-1-10 per 100 
poles of 24" 
girth. 



Its. 3 to 4 
784 lis. 
depot, 



Approximate 

price at market 

or on rail. 



5 annas per 
cubic foot at 
Dliatari ani 
Ha Jim sta- 
tions, and 7 
annnB per 
cubic foot at 
Haipur Sta- 
tion. 

Its. 4-5 per 78-1 
lbs. ill market. 
Charcoal Its. 1 r> 
per 784 lbs 



Dennis its. 2-8-3 
per 10 mds, 
of 40 lbs. Its. 
10 nor 100 mds, 
of 40 lbs. for 
fuel., 

Its. 2-8 to Ks.;, 
;i-8 for G80 lbs. ' 



lis. 20 to Bs. 26 
per ton. 



Bolow 18" girtli 
Its. 18 to Its. 25 
per 100 poles ; 
below 24," Birth 
Its. SIC to Ifs.40 
per 100 poles, 
below H0"((irt,b 
Ila. TiO to 
lis. 80 per 10(1 
poles. 

2 to 11 luinas ;f(ir 
a 10' long and 
1' girth pole. 



*ltn. II to Us. ■ 
per polo of 2 
0" girth and 12 
low,'. 



Poles 2' girth 
and 12' long sol] 
for 8 lo 12 an- 
nus ench. 



Wot sold much, 
being too short. 



Ditto, 



On station 12 
annas per cu- 
bic foot. 



In 
Hs. 
ton. 



Ncllore 
II- 8 per 



Imported imd 
sold at its. 1-4 
per co lie foot. 



■•This high price Is given for iiiiiiiujj props by the Kolar Cold Fields,. 
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Enquiries and references.— Enquiries should be madej[of the Chief 
Conservator of Forests, Nagpur, Central Provinces ; of the Conservator of 
Forests, Darjeeling, Bengal ; of the Conservators, Eastern and Western 
Circles, Nairn Tal, United Provinces ; of the Conservator of Forests, 
Lahore, Punjab ; of the Conservators of Forests, Central Circle, Poona; 
"Northern Circle, Bandra ; Southern Circle, Belgaum, Bombay ; and of 
the Conservators, Southern Circle, Coimbatore ; Central Circle, Madras ; 
and Northern Circle, Waltair, Madras Presidency. 

Minor products. — For reference to the gum of this tree, see page 137. 

8. Artocarpus ChaplusJia, Roxb. (The Chaplash tree.) 

Distribution. — A very large deciduous tree, found eastwards from 
Nepal to Assam, in Bengal, Chittagong, Burma, and the Andamans. 

Quality of the wood. — The wood is yellow to brown in colour, showing 
a nice even grain not unlike rough satinwood, moderately hard and dur- 
able, especially under cover. Co-efficient of transverse strength, ac- 
cording to Everett, 3'79 tons to the square inch. It seasons well, though 
somewhat liable to warp. Gamble, quoting Peal, says : — 

"It is a really fine tree, having a remarkably good wood for many 
purposes, if not exposed to the weather or put in the ground. The wood 
would make excellent tea-boxes, but is really too rare and too good to use 
for such a purpose." 

Uses. — It is a light wood, weighing about 34 lbs. to the cubic foot- 
Trees of very large dimensions are found in favourable localities. 
The wood being fairly soft and easily worked, is used for dugoutsr 
It is also used for cart-wheels (Kurz), packing-cases, inner lining of 
boats, house-building, especially for beams and planks, carving, turnery 
and furniture, for which latter purpose, Gamble, quoting the Chevalier 
Paganini, considers it equal to, if not superior to, teak. 

Outturn. — From the above-quoted paragraph by Peal, in which he 
says that the wood is too rare and good to be used for tea-boxes, it 
would appear that the supply is limited in Assam. Burma and the 
Andamans have a larger supply. In 1907-08, 1,187 scantlings were 
exported from the Andamans. Sir H. Farrington, the Deputy Conser- 
vator,states that the possible yield would be about 2,000 tons annually 
and that the present price is about Rs. 25 per ton. 

Enquiries and references —Enquiries for this timber should be made 
of the Conservators of Forests of the Eastern and Western Circles, 
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Eastern Bengal and Assam, Sliillong ; of the Chief- Conservator of 
Forests, Burma ; and of the Deputy Conservator of Forests, Port Blair, 
Andamans. 

Minor froduots. — None of importance. 

9. Artocarpus integrifolia, Linn. f. (The Jack tree.) 

Distribution. — A large evergreen tree found wild in the dense forests 
of the Western Ghats. Brandis says it is found in the large dense forests 
of Burma, but only in the vicinity of deserted settlements. It is culti- 
vated throughout India and Burma chiefly for its fruit. 

Quality of the wood. — The wood is brown-yellow in colour when fresh- 
ly cut, turning brown on exposure. It works easily, is fairly durable, 
seasoning readily, weight about 40 lbs. to the cubic foot. Co-effi- 
cient of transverse strength 3 " 053 tons per square inch (Unwin). 
It takes a good fjolish and has a very handsome appearance when worked 
up. 

Uses. — On the West Coast the wood is much prized for carpentry, the 
Goanese carpenters in that locality use it extensively in preparing furni- 
ture, which is often well made and ornamental. It is also used for sea- 
going canoes by fishermen, for house-building especially m the 
form of beams, coopers' work, wheels of carriages and drums in Singh- 
bhum (Troup). The rasped wood is used as dye both in India and 
Burma ; in the latter country it is used by the priests to dye their 
clothes (Gamble). The wood is occasionally exported to Europe for 
cabinet-work. 

Outturn. — Owing to the value of its fruit the Jack tree does not come 
on to the market in large quantities. In Kanara and Malabar a fair- 
amount is procured annually by the local carpenters. The Kanara forest 
would probably have an output of from 100 to 200 logs per year. Mr. 
Brown of Malabar puts the outturn at 500 tons per annum. Mr. Coelilo 
states that the wood fetches Us. 28 to 32 a ton at Karwar on the West 
Coast. The outturn from Burma is not known, but would be equal to, 
if not greater than, that of the West Coast. 

Enquiries and references. — Enquiries for this timber should be made of 
the Conservator of. Forests, Southern Circle, Belgaum, Bombay ; the 
Conservator of Forests, Southern Circle Coimbatore, Madras ; and the 
Chief Conservator of Forests, Burma. 

Minor products. — For reference to the fruit of this tree see page 147. 
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10. Artocarpus Lakoacha, Roxb. (The Dhau tree.) 

Distribution. — A large lofty deciduous tree, found from Kumaun 
eastwards, in Assam, Eastern Bengal, Burma, Orissa, Circars, "Western 
Ghats, where it is common in the Yellapur forests, and in the An damans. 

Quality of the wood. — The heart- wood is yellow and changes colour to a 
dull brown on exposure ; fairly hard and durable, resists the attacks of 
white ants and possibly those of marine borers. Its co-efficient of trans- 
verse strength, according to Everett, is 6-83 per square inch. It works 
easily, and presents a fair appearance when polished. It emits an un- 
pleasant smell while being sawn, possibly from the resinous nature of the 
wood. The weight of the wood is 40 lbs. per cubic foot, and therefore 
slightly lighter than that of Teak. Gamble states that the wood is highly 
prized at Port Blair. 

Uses. — The wood is used in house-building, chiefly for beams. Canoes 
are made of it in Kanara and probably elsewhere. It is used for furni- 
ture, but doES not equal Jack-wood for this purpose. It is also used for 
piles, sugar-mills, posts and rafters (Foidkes). 

Outturn. — The fruit of this tree being more valued than the timber, the 
outturn would nob be great, some 50 to 100 logs being possibly the annual 
outturn from localities where it is found. The Conservator gives the 
price in Kanara as Rs. 40 per ton. 

Enquiries and references. — Enquiries for this wood should be made of 
the Conservators of Forests, Eastern and Western Circles, Shillong, 
Eastern Bengal and Assam ; the Chief Conservator of Forests, Burma ; 
the Conservator of Forests, Southern Circle, Belgaum, Bombay ; the 
Conservator of Forests, Southern Circle, Coimbatore, Madras ; and the. 
Deputy Conservator of Forests, Port Blair, Andamans. 

Minor -products. — For reference to the fruit of this tree see page 247. 

11, Barringtonia acutarujula, Gaertn. (The Ijal tree.) 

'Distribution. — A moderate to large-sized evergreen tree, found from 
the Jumna eastwards into Oudh and Bengal. Also found in Central 
and Southern India, on the West Coast on alluvial ground, and along 
dry water-courses, and in Burma and Ceylon. 

Quality of the wood.~-T\ie> wood is nearly white in colour, even-grain • 
ed, fairly durable, moderately hard ; the logs when cut radially have a 
handsome mottled appearance, due to the numerous broad medullary 
rays. Gamble says the wood is more durable than might be expected 
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from its appearance. Talbot says it turns black when buried in mud. 
It lasts well under water. Weight 40 lbs. per cubic foot. 

Uses. — It is suitable for cabinet work, being ornamental if properly 
cut. It is also used for boat-building, well-curbs, frames of carts, rice- 
pounds. Troup says it has been tried on the Burma Railways for ballast- 
waggon bodies with some success. 

Outturn. — Logs of fairly good girth are procurable on the West Coast 
and in Burma, but not logs of great length. There are a fair number of 
mature trees available, but owing to the habit that the tree has of 
growing on river banks, Forest Officers are generally not inclined to fell 
them for fear of the banks suffering. There is, however, always a 
certain quantity available, sufficient probably to supply local industries, 
such as furniture-making, as also for cartwrights, and boat-builders. 

Enquiries and references. — Enquiries for this timber should be made 
of the. Conservator, Eastern Circle, Nairn Tal, United Provinces ; the Con- 
servator of Forests, Darjeeling, Bengal ; the Chief Conservators of the 
Central Provinces and Burma ; of the Conservator of Forests, Southern 
Circle, Belganm, Bombay ; and of the Conservator of. Forests, Southern 
Circle, Coimbatore, Madras. 

Minor •products. — The bark of this tree is used for stupefying fish, 
otherwise the minor products which it yields are unimportant, 

12. Bassia latifolia, Roxb. (The Mohwa tree). 

Distribution. — A large spreading tree when grown in the open, but 
when found in. dense, forests, as for instance in the Western Ghats, it 
grows with a long straight bole, often 40 feet in length. It is found 
throughout the Deccan, Carnatic, West Coast, Central India, Guzarat, 
stretching as far north as Ouclh and Kumaun, and eastwards across to 
Orissa. Much cultivated for its valuable fruit and flowers. 

Quality of the wood. — The wood is brick-red to brown in colour, hard, 
durable, especially under cover, heavy, weighing up to G8 lbs., average 62 
lbs. per cubic foot. It is not a handsome wood, and as it is difficult to 
work, it is therefore not suitable for the manufacture of small articles. 
It is classed as a very good timber for purposes in which weight is not a 
consideration, but where strength is required. 

Uses. — Owing to the great value of its flowers and seed the tree is 
often only felled when it dies or has to be removed for special reasons, 
Some 2,000 trees recently sold in the Panch Mahals, Guzarat, fetched 
Us. (5-8 each. These trees were bought for large beams, posts and 
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rafters, for which the wood is most suitable. When shaped into dugouts 
it lasts well in fresh water. It is used, to a less extent, for turnery, 
naves of wheels, yokes, drums, and rough carving. 

Outturn and prices. — The outturn from any locality must necessarily 
be small, unless owing to some special cause it is thrown on the market 
in large quantities. 

The market rate for beams in Guzarat, cut from green trees, is Es. 16 
per 100 maunds (md.=40 lbs.), for beams cut from dead trees Es. 12 
per 100 maunds. Green fuel fetches Es. 6 per 100 mds. and dry fuel 
Es. 7-8 per 100 maunds. 

Enquiries and references. — Enquiries should be made of any local 
Forest Officer in India, except to officers whose jurisdiction is in the 
Himalayas and Assam where the tree is scarce or non-existent. 

Minor products. — For reference to the seeds and flowers, see pages 
125 and 124 respectively. 

13. Bischofia javanica, Blume. (The Uriam tree of Assam.) 

Distribution. — A moderate to large deciduous tree, found from the 
Jumna eastwards to Oudh, Gorakhpur, Bengal and Assam ; on the 
Western Ghats from Castle Eock southwards, above Ghats in the 
Carnatic, and throughout Burma. 

Quality of the wood. — The wood is red, rough, moderately hard. 
Weight 45 lbs. per cubic foot. Logs of 6 feet in girth are fairly common 
in Assam, Burma and on the West Coast, but they are rarely of any great 
length. Gamble, quoting the Chevalier Paganini, says "that although 
above ground it warps and cracks and white-ants attack it, in the ground 
or under water it is almost imperishable." As regards its dm ability for 
sleepers, the Dibru-Sadiya Eailway put its life at 4 or 5 years. They 
also state that it is liable to crack along the grain, but that they know 
of no other bad qualities. Troup calls it a very fair sleeper wood. The 
co-efficient of transverse strength, according to Everett, is 3'82 tons per 
square inch. 

Uses. — It is used on the Dibru-Sadiya Eailway for sleepers together 
with Mesua ferrea. It is also used for bridge construction, boards, dug- 
outs, well-construction and piles. For the latter two purposes it is 
especially suitable, lasting well under water. 

Outturn and value. — The only figures available as to supply are given 
by the Divisional Forest Officer, Goalpara, who puts the outturn of sleep- 
ers at 3,000 a year. Very large quantities of this wood could never be 



^6 COMMERCIAL (iillBk i'o THii 

put on the market, as its distribution is generally restricted, being con- 
fined to river banks, nallas and swampy places. Assam and Burma 
could no doubt supply the largest quantities. As to price of the wood, 
the railways pay 10 annas per cubic foot for sleepers. 

Enquiries arid references.— Enquiries regarding the wood should be 
made of the Conservator of Forests, Eastern Circle, Naini Tal, United 
Provinces ; the Conservators of Forests, Eastern and Western Circles, 
Shillong, Assam ; the Chief Conservator of Forests, Burma, Maymyo ; 
the Conservator of Forests, Southern Circle, Belgaum, Bombay ; and 
the Conservator of Forests, Southern. Circle, Madras, Coimbatore. 

Minor 'products. — None of importance. 

14. Bcokmeria nujulom, Wcdd. (The G'eti or Dai' tree.) 

Distribution. — A small to middle-sized evergreen tree, found on the 
dry slopes of the Himalays up to 3,000 feet, extending from the Sutlej to 
Bhutan. Common in the Eastern Circle, United Provinces. Also found 
in the hills of Burma. 

Quality of the wood. — An even -grained, moderately hard, dull-red 
wood which lends itself well to working. It seasons without cracking 
or warping, weight about 40 lbs. to the cubic foot. It is not procurable 
in the shape of large logs though of sufficient size for purposes for 
which it is required. Gamble says it is a tree that should always be 
encouraged owing to the value of its timber. 

Uses. — The chief use to which this timber is put is for turnery work, 
In the Tista Valley of the Darjeeling district, as elsewhere, it is exten- 
sively used for this purpose in the manufacture of bowls, jars, 
cups and plates in which are kept ghee, butter and curds. It is also 
used for ca.rving and in the preparation of small boxes, and though 
at present only used locally, is well worthy of the notice of artisans 
elsewhere in India. 

Outturn ami prices.— The wood is fairly plentiful in the Garhwal, 
Kumaun and Darjeeling districts. C'ourthope says that a few trees only 
are sold on demand in the Garhwal Division for about Ks 2 per tree, 
and though it is difficult to make an estimate of the possible annual 
outturn, a fair number of logs are possibly available. 

Enquiries and re/wenccs.— Enquiries about the wood should be made 
of the Conservators, Eastern and Western Circles. Nairn Tal, United 
Provinces ; the Conservator of Bengal, Darjeeling ; the Conservator, 
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Western Circle, Sliillong, Assam; and the Conservator of Forests, Punjab, 
Lahore. 

Minor products. — None of importance. 

15. Bombax insigne, "Wall. (The False Ssmul or Didu tree.) 

Distribution. — A large tree of the West Coast, Chittagong, parts of 
Burma and the Andamans. 

Quality of the wood. — The timber is more durablo than that of the 
well known " Semul " or '' Indian Cotton tree " (Bombax malabaricum) . 
The wood is white in colour, weight about 30 lbs. per cubic foot. Three 
tests, carried out by Everett, gave its co-efficient of transverse strength 
as 2'79, 2-Q8, and 3'32 tons per square inch. 

.Uses. — The wood is used for light packing-cases. In this connection 
the Manager of the Behar Opium Factory states ; " This wood is unsuit- 
able, being much too light and open in the grain. In my opinion the 
chests would not stand the i ough usage our mango (wood) chests get. 
The sample logs sent us have not kept well, nearly all are badly cracked 
and have large ring shakes. This is a great pity, as the wood can be 
had plentifully from Government forests hi the Andaman Islands. For 
ordinary packing-cases I believe this timber would answer very well. 
It is very easily sawn, and makes up well." 

It is now used by the Opium Agent for the inside fitting of opium 
chests. It is suitable for paper-pulp, though somewhat difficult to 
bleach. The wood was tested by A. Eoller of Berlin, who pronounced 
it one of the best woods for match splints, and match boxes. 

Outturn and value. — The outturn in North Kanara is not large. It is 
found scattered in the forests of Chittagong, Arakan and Burma and 
fairly common in the Andamans, where large trees are to be found. The 
price of the wood depends largely on the difficulty of extracting the 
large logs. The Deputy Conservator, Andamans, puts the approximate 
£>ossible annual yield at 2,000 tons and the price at about Rs. 25 per ton. 
Enquiries and references. — Enquiries about this timber should be 
made of the Chief Conservator, Burma, Maymyo ; of the Conservator of 
Forests, Eastern Circle, Eastern Bengal and Assam, Shillong ; the Con- 
servator of Forests, Southern Circle, Belgaum, Bombay ; and the Deputy 
Conservator of Forests, Port Blair Andamans 

Minor -products. — None of importance. 
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16. Bombax malabaricum, DC. (The Semul or Indian Cotton tree.) 

Distribution, — A very large deciduous tree, found throughout India, 
Burma and Ceylon, chiefly found in deciduous forests and also often 
scattered in cultivated areas and near villages. It grows to a great size, 
more so in the drier localities than in very wet ones. Trees of 15 feet 
girth, 6 feet from the ground, are by no means uncommon in the Deccan, 
G-uzarat and elsewhere. 

Quality of the wood. — The wood is white when freshly cut, the tree 
having no heart- wood. Gamble says that the wood when seasoned in the 
log gets discoloured. This defect can be overcome by cutting the log into 
planks while still green, or by seasoning in fresh water. The 
wood is perishable if exposed to the air, but lasts well under water. 
Weight 23 to 25 lbs. per cubic foot, soft, easily- worked and season? 
quickly. 

Uses. — The wood is used for light packing-cases, for dry goods boxes 
and would do well for fruit-crates. In Assam it is used for tea-boxes, 
elsewhere for dugouts and water-troughs, also being used for the troughs 
employed in the manufacture of cutch.. Owing to the ease with which it 
can be worked it is used for making wooden toys, spoons, cups and 
drums. A. Eoller of Berlin says it is one of the best match woods found 
in India, and Eaitt says that it yields wood-pulp about equal to that 
of Poplar, bleaching easily. It is also used for scabbards, fishing- 
floats, coffins and well-curbs (Gamble). 

Outturn and value. — Though the tree is found all over India and 
Burma, the supply is by no means inexhaustible, For instance, large 
quantities of mature trees formerly existed in the Panch Mahals Division 
in Guzarat. It took about 8 years for one match factory to clear practi- 
cally all the mature trees out of the place. There are, however, large 
numbers of mature trees in most divisions where deciduous forests 
occur, though often very scattered and rarely, if ever, found in very 
large quantities within a confined area, so that the cost of extraction is 
often considerable The price of the wood in the forest does not generally 
exceed 4- annas a cubic foot, and is generally below that figure. 

Enquiries and references. — Enquiries for this timber should be made 
of the local Divisional Forest Officers or Conservators. 

Minor products. — For reference to the floss and seed obtained from the 
Cotton tree, see pages 117 and 128, respectively. 
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17. Boswdlia serrata, Roxb. (The Salai fee.) 

Distribution. — A moderate-sized to large tree, common throughout 
the dry region of India, most common on. the shallow-soiled hills of 
Central India, the Decoan, Orissa, Rajputana and Carnatic country, 
in places forming nearly pure forest. Not found in Assam, and rarely in 
Burma. 

Quality of the wood. — The sap-wood is white, the heart-wood dull- 
brown to grey-brown in colour, moderately hard ; if cut on the radial 
section, it presents a smooth, shiny surface of fair appearance. The 
weight of the wood varies considerably, ranging between 28 and 42 lbs. 
per cubic foot. It is not durable. Professor Dunstan mentions a case 
of five sleepers put down on the Holkar-Neemuck State Railway, which 
were perfectly sound after five years, having been previously soaked in 
a tank filled with Terminalia helerica leaves. This is an exceptional 
instance, as five years is probably more than the usual life of Salai 
sleepers. 

Mr. Mann of the Bebar Opium Agency after having tried this wood 
for opium-chests writes : — 

"A further experiment was made in 1907 (with Salai wood). Again 
the sample log sent us had received bad treatment in the 
course of seasoning. I believe this timber would, with 
ordinary treatment, be suitable for making chests, although 
it is not so durable or strong a wood as mango." 

Uses. — The wood being common and cheap, it is used for rough pack- 
ing cases, sometimes for construction work, such as frames of doors and 
windows, also for turnery work, such as bowls and wooden vessels. 
Roller says it is suitable for matches. Troup mentions it as being used 
for mica-boxes in Bengal, for masts of boats in the Central Provinces, and 
as water-pipe boards and for coopers' work in Madras, It is hollowed 
out into water-troughs in Guzarat. It yields a poor quality of paper- 
pulp, being short-fibred and very difficult to bleach. It is extensively 
used for fuel and charcoal-making, especially in such localities where 
other species are scarce. It burns well, but somewhat quickly. 

Outtwn and value. — The possible outturn in the Peccan, Rajputana, 
Guzarat, along the Satpuras, in the Central Provinces and Carnatic is 
very considerable, the Khandesh district alone would be able to turn out 
one or two thousand tons annually, it being one of the commonest trees 
jri the forests of that district, 
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Professor Dunstan gives one or two instances as to the price of this 
timber. He states that in Pegu a log 18 feet long and 6 feet girth sells 
for Es. 10; he gives another instance of similar logs selling for Es. 7. 
Again, lis states that in Amraoti the value of this wood is one-fourth that 
of Lagerstromia j>arviflora poles. The average price of this timher might 
be pub at Rs. 5 for a log 6 feet girth and 18 feet long in the Deccan 
or Guzarat, or about 2 annas per cubic foot in the forest. 

Enquiries and references. — Enquiries for this timber should be made 
of, Conservators of Forests, Eastern and Western CFnlfls., United Provinces, 
Naini Tal ; the Chief Conservator of Forests, Cent 'rovinces, Nagpur, 
the Conservator of Forests, Bengal, Darjeoling ; tl nservators of For- 
ests, Northern Circle, Bandra : Central Circle, Poor id Southern Circle, 
Belgaum, Bombay Presidency ; and the Conservators of Forests, North- 
ern Circle, Waltair ; Central Circle, Madras, and Southern Circle, Coim- 
batore, Madias Presidency. 

Minor products, — -For reference to the gum of this tree, see page 138. 

. 18. Butea frondosa, Roxb. (The PaMs or Dhiik tree.) 

Distribution. — The Paliis or Dhak tree is found throughout the plains 
of India, Burma and Ceylon, often in poor deciduous forests, in open lands, 
and along the edges of cultivation. 

Quality of the wood. — The wood is nearly white when freshly cut, 
turning a grey-brown colour on seasoning. It is not durable when ex- 
posed in the open, but lasts wonderfully well under water. Weight 
about 35 lbs. per cubic foot. 

Uses. — Gamble says it is used as well-curbs in Upper India, it is also 
used extensively for this purpose in the Deccan and Guzarat, A well- 
cmb taken up while repairing a very old well in the Panch Mahals was 
found to be perfectly sound, the timber having outlasted the brick 
masonry. The timber was examined some months afterwards, when it 
was found to be practically nothing hut dust. The wood is also used 
for well-scoops, rough packing-cases, wooden dishes, spoons, ladles, etc. 
It yields a poor fire-wood and an inferior wood-pulp. 

Outturn and value. — Logs of large dimensions are rarely obtainable, 
nor are they often very straight. Most divisions in the plains could pro- 
duce some 50 tons or more per annum. The price of the timber does not 
generally exceed 2 to 3 annas a cubic foot, except possibly for compara- 
tively large logs required for special purposes, 
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Enquiries and references. — Enquiries should be made of any of the 
Conservators in India or Burma or of local Divisional Forest Officers. 

Minor products.— Vox reference to the uses of the gum and 
flowers obtained from this tree, see pages 137 and 135 respectively. 

19. Galophyllum Inophyllwm, Linn. (The Wuma tree.) 

Distribution. — A large evergreen tree, found on the "West Coast, rarely 
extending far above Ghats, on the Orissa Coast, in Burma, and the Anda- 
mans. 

Quality of the wood. — The wood is wavy in structure, of red-brown 
colour, fairly hard, cross-grained, but of handsome appearance. Weight 
about 40 lbs. per cubic foot ; co-efficient of transverse strength, according 
to Everett, 3-36, 483 and 4 - 32 tons to the square inch. The timber is 
fairly durable and very elastic, working to a smooth surface and taking 
a good polish. Dr. Balfour states that it is used in Ceylon for masts and 
cross-sticks in fishing-boats and as poles for bullock-carts. It is used for 
ship-building, masts and spars on the West Coast. Gamble, quoting 
Sebert, says that it is a magnificent wood fox cabinet-making, and this 
one can well understand. 

Outturn and value. — It is a fairly common tree in Kanara where some 
100 tons could be procured yearly. It is also available from the Malabar 
Divisions in about the same quantities as from Kanara. It is said to 
grow to a great size in the Andamans, but the quantity available is not 
large. No figures are available from Burma, but the outturn must be 
considerable. Its price on the West Coast, in the forest, is 4 annas to 6 
annas per cubic foot, while the Divisional Forest Officer, Malabar, 
states that it sells for Its. 24 per ton in the Beypore depot and that the 
freight by boat to Bombay is Bs. 5 to Bs. 6 per ton. 

Enquiries and references. — Enquiries should be made of the Chief 
Conservator of Forests, Maymyo, Burma ; the Conservator of Forests, 
Southern Circle, Belgaum, Bombay ; the Conservator of Forests, Southern 
Circle, Coimbatore, Madras ; and the Deputy Conservator of Forests, 
Bort Blair, Andamans. 

Minor products. — -For reference to the seed-oil of this tree, see page 
128. 

20. Cahphyllum tomentosum, Wight. (The Boon-spar tree.) 

Distribution. — A large evergreen beautifully straight-stemmed tree 
found on the West Coast, generally below Ghats. It is not found north 
pf Goa, and extends southwards to Travancora 
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Quality of the wood.— The wood is of reddish-brown colour, and of a 
streaky, wavy appearance. It is very elastic, and seasons fairly well 
though subject to radial shake. To avoid this it is often seasoned in the 
mud of tidal rivers. Its weight is about 37 lbs. per cubic foot. Trans- 
verse strength 5 - 14 tons per square inch. The wood is fairly durable. 
Sleepers laid down on the Madras Railway began to deteriorate in their 
5th year. It lasts for over 10 years as masts of ships. It is a superior 
timber to that of the last described species, Calophyllum. Inophyllum. 

Uses. — It is primarily used on the West Coast for masts and spars and 
is superior even for this purpose to the wood of Lagerstromia lanceolata, 
which is also much used for ship-building. The timber is also valued 
for posts and beams in house-construction, and Troup says it is occasion- 
ally used for railway carriages, furniture and coopers' work. It has been 
used in the Naval Dockyard, Bombay, as spars, masts, and crane shafts. 

Outturn and value. — The outturn is now somewhat limited owing to 
the former large demand made upon the available supply. The North 
Kanara forests could supply 200 logs per year and the Malabar outturn is 
put by Mr. Brown at 1,200 tons. The outturn of the whole West Coast 
and Travancore could safely be put at 2,000 tons per year. The price of 
this wood varies enormously. Gamble, quoting Beddonie, states that 
a single spar has fetched as much as Rs. 1,000. The present rate in 
North Kanara is from Rs. 40 to Rs. 60 per ton on the Coast, while the 
cost of freight to Bombay is from Rs.. 5 to Rs. 7 per ton. Sawn scant- 
lings at Kallai, f.o.r. Malabar, fetch Rs. 1-10-6 and planks Rs. 1-12-6. 

Enquiries and references. — Enquiries for this timber should be made 
of the Conservator of Forests, Southern Circle, Belgaum, Bombay ; the 
Conservator of Forests, Southern Circle, Coimbatore, Madras ; and the 
Conservator of Forests, Travancore. 

Minor products. — The oil from the seeds is used for similar purposes 
to that of Calophyllum Inophyllum. 

21. Camilla inletjerrima, DC. (The Carallia tree.) 

Distribution. — The tree is found in semi-evergreen and evergreen 
forests and damp localities at the foot of the Himalayas, in 'Bengal, 
Assam, Chota Nagpnr, Chittagong, the Circara, Western Ghats of Kanara 
and Malabar and Burma, chiefly in Pegu and Tcnasserim. 

Quality of the wood. — The sap-wood is light-brown, the heart-wood a 
darker brown. The wood is hard and durable and not liable to insect 
attack, though somewhat liable to radial shake while seasoning. The 
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silver grain of the wood obtained by cutting it on a radial section is 
extremely handsome. There seems to be some difference of opinion as 
to how this wood works. Mr. Herbert Stone reports that it is difficult to 
plane on a radial surface, while an Indian firm stated that it is easy to 
work. In making picture-frames of this wood there appeared to be no 
difficulty in working it. Its weight is about 45 lbs. to the cubic foot, 
while tests for transverse strength carried out by Everett, came to 
4'083 and 5-1 tons to the square inch. 

Uses. — Troup says the wood is used for house-building, furniture, rice- 
pounds (Burma), agricultural implements (Madras) and handles of spears 
and " dahs " in Burma. It makes very handsome picture-frames, and is 
most suitable for ornamental work, such as veneered panels for railway 
carriages, in place of " bird's-eye maple," which timber is now largely 
employed for this purpose in India, and which is more expensive than 
Carallia wood. 

Outturn and value. — Troup in his " Note on Carallia wood " gives 
the possible annual outturn in Burma as 500 logs, and states that a 
limited supply could be procured from, the Darrang, Nowgong, Gachar 
and Lakhimpur Divisions of Assam, and possibly also from the Chitta- 
gong, Kamrup and Sibsagar Divisions. In North Kanara some 50 to 
100 small logs coidd be obtained annually, and a similar amount from 
North and South Malabar. He gives the following list of prices for 
various Divisions : — 



Namo of Provinae. 



Eastern Bongal and ] 
Assam, ") 



Burma . 



Bombay 



Name of Division. 



Karnrup 
Caehar 

Nowgong 
Toiingoo 
Ataran . 



Thaungyin 
South. Tenasserim . 
Tharrawaddy 
Rangoon 

North and West 
Kanara. | 



Prices. 



Bs. 2 per tree in forest. 

10 aunas por cublie foot in the 

local market. 
Bs. 2 por tree in forest. 
Bs. 9 per log or ton in market, 
Bs. 1-8 per log i'-G" girtli and 
over, 12 annas per log of 'A' to 
4'-6* girth in forest. 
Ditto 
Ditto 
Ditto 
Ditto 
Bs. 1-8 por 



ditto, 
ditto, 
ditto, 
ditto, 
kandi oi Be. 6 per 



ton in forest. 
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Enquiries and references. — Enquiries about the timber should be 
made of the Chief Conservator of Forests, Burma, Maymyo ; the Con- 
servators of Forests, Eastern and Western Circles, Eastern Bengal and 
Assam, Sliillong ; the Conservator of Forests, Southern Circle, Bombay, 
Belgaum ; and the Conservator of Forests, Southern Circle, Madras, 
Coimbatore. 

Minor products. — With the exception of the oil from the seed, which is 
occasionally used, the tree yields no minor products of importance. 

22. Qareya arhorea, Roxb. (TheKumbi or Kumbia tree.) 

Distribution. — A large deciduous tree found in the United Provinces, 
Bengal, the Punjab, the Peninsula and Burma, often in moist deciduous 
forests. It grows in many places to 6 feet girth and over, though the 
bole is generally not of great length. 

Quality of the wood. — The heart-wood is dull-red in colour, turning 
darker on exposure, and is also darker in old trees than in young ones. It 
cuts to a smooth surface and is fairly hard and strong. P. is recorded 
by Gamble as being about 800 or 6-43 tons per square inch. He also 
states that it is a fine wood, which is too much neglected, that it is 
durable, and gives instances of this. Heinig, quoted by Gamble, says 
t is sold as 2nd class wood hi the Andamans, squaring up to 30 feet in 
length with a 2 feet side. It splits somewhat in seasoning. 

Uses. — Tin timber is used in house-building, for agricultural imple- 
ments, wheels of carts, furniture, dugouts, cabinet-work, gun-stocks, etc. 
Troup says it might be used for paving blocks. It yields poor paper- 
pulp. 

Outturn and value. — The possible outturn is considerable, as though 
scattered in most forests, it is by no means an uncommon tree in many 
places. The price in the forests rarely exceeds 2 to 4 annas per cubic 
foot. Owing to the way the tree occurs scattered in the forest, the cost of 
felling and collection becomes in some cases excessive. 

Enquiries and references. — Enquiries should be made of any local 
Divisional Forest Officer or Conservator in India and Burma. 

Minor products. — For reference to the bast fibre of this tree, see page 
116. 

23. Cassia Fistula, Linn. (The Indian Laburnum.) 

Dislnhttian. — A moderate-sized tree, found throughout the forests of 
India and Burma, often cultivated. A most useful tree and very orna- 
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mental, It rarely grows to a great size, and logs over 4 feet girth and 20 
feet long would be hard to procure, though the logs are naturally fairly 
straight. 

Quality of the wood. — The wood is generally red to brick-red, darkening 
to dull-red on exposure. It is very hard and not easily worked, being 
brittle. Weight about 60 lbs. per cubic foot. Gamble gives P. as 588 
and 846, which corresponds to 4 - 72 and 6 - 77 tons per square inch res- 
pectively. The wood is durable and very well suited for heavy work. 

Uses. — It is chiefly used for house-building, as posts, beams and 
scantlings, being very strong, also for -nearly all parts of the wheels of 
carts, for rice-pounders, boat-building, agricultural implements, such as 
ploughs and tool handles. The logs are generally of too small a size to 
use for sleepers. Gamble, quoting Graham Anderson, recommends it for 
bed-plates for machinery. It yields excellent fuel and charcoal. 

Outturn and price, — The outturn could never be great as it is not 
one of the common trees in deciduous forests. However, where procura- 
ble, the timber is of considerable value. 

Enquiries and references. — Enquiries about the timber should be made 
of local Forest Officers and Conservators. 

Minor ■products. — ]?or reference to the pods and bark, see pages 147 
and 131 respectively. 

24. Oastanopsis Hysirix, A. DC. (The Indian Chestnut,) 

Distribution. — A very large evergreen tree of the Eastern Himalayas, 
in Sikkim and Bhutan, Assam and the Khasia Hills, often found growing 
to a great size. 

Quality of the wood. — The wood is grey brown, fairly durable, hard, 
weight about 46 lbs. to the cubic foot. 

Uses. — It is much used for shingles, as it withstands wet fairly well, 
Gamble says more so than most other species. The wood is used for 
hoMse-building, Hart says, espec : ally for verandah posts, flooring and 
scantlings. It is also used for allparts of wheels for native carts, shafts 
and agricultural implements. It is a bad firewood as it throws out 
sparks, but on the other hand makes good charcoal. 

Outturn and prices. — Mr. Hart, the former Conservator of Bengal, 
states that the tree is fairly common at 5,500 and 7,500 feet in the 
Darjeeling district. The royalty prices are 4 to 6 annas*per cubic foot. 
The supply is readily bought up locally. 

x>2 
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Enquiries and references. — Enquiries about the timber of this tree 
should be made of the Conservator of Forests, Eastern Circle, Shillong, 
Eastern Bengal and Assam ; and of the Conservator of Forests, Darjeel- 
ing, Bengal. 

Minor products. — With the exception of the fruit, which is edible, the 
tree yields no important minor products. 

25. Gasuarina equisetifolia, Forest. (The Casuarina tree.) 

Distribution. — A fast growing, very tall straight, tree, found . in a 
natural state on the sandy coast of Cliittagong, Arakan, especially in the 
vicinity of Kyaukpyu, Tenasserim and the Andamans. Fine planta- 
tions have been formed in the Tanjore, Nellore and Arcot districts, 
and also on the West Coast, in the North Kanara and Malabar 
districts. 

Quality of tlie wood. — The wood is light-brown to brown in colour, 
long-fibred, and liable to split and crack, but tins tendency to split can 
be largely overcome if the timber is seasoned slowly. The wood is hard 
or fairly hard, and not easy to work. It is not durable when exposed to 
the air but fairly so under cover. Its weight is about 50 lbs. to'the cubic 
foot and its transverse strength, according to Skinner, quoted by Gamble, 
is 7-39 tons per square inch. It is therefore even stronger than teak. 

Uses. — The wood is largely used for fuel, being exported for this pur- 
pose in large quantities from North Kanara to Bombay and from Nellore 
to Madras. The logs, which are generally very straight and long are 
used as beams, posts and rafters. They are also used as masts, but are 
inferior to Oalopliyttum tomentosum or Lagerstrdmia lanceolata for this 
purpose. The timber is also used occasionally for yokes, felloes and 
wheels of native carts. 

Outturn and prices. — The greatest quantity of tins timber is to be 
obtained from the Madras districts of Nellore, North and South Arcot 
and Tanjore, where extensive fellings take place annually in the planta- 
tions. In Nellore about 370, in North and South Arcot 160, and in 
Tanjore 90 acres are felled annually. The Nellore plantation situated 
in the Coast Range of that district, has yielded approximately 8,446 tons 
of timber annually during the last 10 years, which sold for about Rs. 5 
per ton (average price of the last three years). 

In North Kanara the oldest plantations arc 40 years old and are 
ostimated to contain 3,700 cubic feet of timber and fuel per acre. The 
Working-Plan prescribes' fellings over 12 acres annually and thinnings 
over 30 acres. The amount realized is from Rs. 400 to Rs. 450 per acre, 
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and tlie price of this firewood in Bombay is Rs. 15 to Rs. 18 per ton, 
while the cost of shipping from Karwar to Bombay cornea to Rs. 4 to 
Rs. 6 per ton. 

Enquiries and references. — Enquiries regarding the timber should be 
made of the Conservator of Forests, Central Circle, Madras ; of the 
Conservator, Southern Circle, Belgaum, Bombay ; and of the Conservator 
of Forests, Eastern Circle, Eastern Bengal and Assam, Shillong. 

Minor 'products. — The baric is sometimes used for tanning leather 
and dyeing .fishing nets, otherwise the minor products yielded by this 
tree are unimportant. 

26. Cedrela Toona, Roxb. (The Toon or Red Cedar.) 

Distribution. — A very large deciduous tree, found in the valleys of 
the sub-Himalayas from the Punjab eastwards to Sikkim and Assam, 
extendingto Burma ; also found in the Peninsula in "Western and South- 
ern India. Very extensively cultivated and planted as a road-side tree. 

Quality of the timber. — The wood is of rose to dull-red colour, working 
to a smooth shiny surface, with prominent lines on the longitudinal cut, 
representing the pores. It takes a fine polish, but requires a consider- 
able amount of filling before polishing and absorbs a comparatively large 
amount of the solution. The timber seasons quickly knd is durable 
under cover. It does not warp or split, but shrinks and expands with 
variations of temperature and moisture. Its weight is about 35 lbs. 
to the cubic foot and its co-efficient of transverse strength may be taken 
as 3 1 74 tons to the square inch, it being, therefore, both lighter and not 
so strong as teak. Gamble says it is not attacked by white-ants. 

Uses. — The timber is universally used in India for all kinds of furni- 
ture, being one of the best timbers procurable for this purpose. It is ex- 
ported to Europe from Burma and known on the market as Moulmein 
Cedar, and according to Gamble there fetches Rs. 65 per ton. It is 
used for planks and tea-boxes in Assam, cigar-boxes in Madras, and for 
carving elsewhere Troup states that it is used for oil-casks in Travan- 
core, dugouts and sampans in Chittagong, and lor musical instruments, 
toys, etc. 

Outturn and -prices. — Owing to the value of this species the timber 
has been largely worked out from many of the Government forests, though 
Gamble states it has not been largely exploited from the Chittagong Hill 
tracts. On the other hand, it has been extensively cultivated both in and 
outside the forests, and being an extremely fast-growing tree the supply 
has been fairly well sustained. In order to illustrate the outturn and 
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prices in some of the Divisions of the Eastern Circle of Eastern Bengal 
and Assam, the following figures, given by Mr. Garter, the Conservator, 
may be quoted. The following quantities passed 'the Revenue 
Stations in the Silchar Division during 1909-10 : — 

eft, 
Sonai Kovonue Station ....... 5,785 

Matijuvi „ „ . 12,048 

Sialtek „ ......... 305 



Total . 18,798 

Of this amount about 5% was used in the Divison, the rest being ex- 
ported. The market price of scantlings is given as Re. 1-8 to Ee. 1-10 
per cubic foot. 

In Sibsagar Division, from which the lead is long, standing trees 
sell for Es. 4- to Es. 6, or 2 annas per cubic foot, while in the market it 
fetches 10 annas to Bo. I per cubic foot. 

In the Shillong market the price is lie. 1-12-0 to Es. 2 per cubic foot, 

In Dchra Dun the price is from Es. 2. to Rs. 2-4 per cubic foot. 

The Principal of the Mayo School of Art, Lahore, states that in 
1875-76 "Toon" was extensively used for furniture-making, but 
since then its use has declined. He states that it is sold at Kartar- 
pur near Bcas for 8 annas to Ee. 1 per cubic foot, and that the purchasers 
after selecting the better stuff from the lots xe-sell it at higher rates. 

Enquiries and references. — Enquiries for this timber should bo made 
of the Conservators of Forests, Lahore, Punjab ; Eastern ; nd Western 
Circles, Naini Tal, United Provinces ; Darjoeling, 'Bengal ; Eastern and 
Western Circles, Shillong, Eastern Bengal and Assam ; Northern Circle, 
Bandra, and Southern Circle, Belgaum, Bombay ; Southern Circle, 
Coimbatore, and Central Circle, Madras, Madras Presidency ; and the 
Chief Conservators of the Central Provinces and Burma at Nagpur and 
Maymyo respectively. 

Minor 'products. — T?oi' reference to the dye yielded by the flower, see 
page 135. 

27 '. Calrwi Libani, Barrel, var. Deodam, London. (The 
'Himalayan Cedar. ) 
Distribution —A very large, tall, stately tree of the Western Himalayas, 
extending from 4-10,000 feet, but more commonly found between 6-8,000 
licet. It extends far westwards into Afghanistan, but does not pass east- 
wards beyond the Kunruuu district. Being a very ornamental tree, be- 
sides being of great value, it is often planted both in India and Europe. 
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Quality of the wood.— The wood is light yellow-brown in colour, with 
darker lines running through it, strongly scented, oily and fairly hard. 
As regards the durability of Deodar timber, it will last under cover well 
over 20 years, and often far longer, while its durability in the form of rail- 
way sleepers may be taken as 10 to 12 years. The Bhavnagar-Gondal 
Railway Company gives its life as 8 years, while within 12 years 8% of the 
sleepers require replacing. The North- Western Railway Company gives 
the life of sleepers as 16 years. The weight of Deodar timber varies, the 
stem-wood being generally lighter than the branch-wood. The average 
weight of the former may be taken at 35 lbs. per cubic foot. The co- 
efficient of transverse strength of the timber, according to experiments 
made at Roorkee, was i- 72 tons per square inch, while those made at 
Sibpur gave 4' 14 tons per square inch. The timber seasons well, and 
owing to the oil in the wood does not become easily water-logged. It takes 
a fair polish, presenting a moderately good appearance when worked up. 

Uses. — The primary use of the timber is for railway sleepers. It is 
also used for bridge-construction, and for house-building in Jaunsar 
and elsewhere, as beams, rafters, door and window-frames, boards and 
shingles. It is also used for boxes, packing-cases, camp furniture and in 
general carpentry. Troup states that it is used for telegraph poles on 
the North- West Frontier, elsewhere for masts, oars, well-construction, 
beer-vats and by the Ordnance Department for barrow wheels, trans- 
port-boxes, etc. A Calcutta firm have pronounced the wood suitable 
for pencils, and that it is even better for this purpose than Podocarpus 
neriifolia. 

Outturn and prices. — The outturn of this timber from Government 
forests alone is considerable. To illustrate the possible annual yield from 
some Government forests, the following figures are given : — 
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The following figures give an. idea of the amount of Deodar timber 
which is being exported annually from Government; and Native State 
forests, and which finds its way down the Tons and Jumna rivers. It is 
collected by a boom at Dakpathar, just below the junction of the two 
rivers, whence much of it finds its way to J'agadhari Station, North- 
Western Railway, for sale. 
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As regards the price of Deodar railway sleepeis, an idea may be 
ormed of their value by quoting from the Report of the International 
Railway Congress of 1902. 

The North- Western Railway state Rs. 3-6-0 for broad-gauge sleepers. 

The Oudh and Rohilkhand Railway, Rs. 3-8-0 for broad-gauge 
sleepers. 

The East Indian Railway, Rs. 3-14-0 for broad-gauge sleepers. 

The Jodhpur-Bikaneer Railway, Rs. 1-12-0 for metre-gauge sleepers. 

The Rajputana-Malwa Railway, Rs. 1-10-0 for metre-gauge sleepers. 
As regards the present rates for landing Deodar timber at Howrah, 
Mr, Milward, the Deputy Conservator of Forests, Jaunsar, states as 
Eollows : — 

" On the Railway at Jagadhari Station, there is plenty of Deodar 
to be had at 14 annas per cubic foot. The railway rates are 
as follows : — One closed Oudh and Rohilkhand Railway 
wagon holds 500 maunds, or 300 broad-gauge sleepers 
(10' xl0"x5"), if dry. The cost works out to 7 annas 1 pie 
per cubic foot for full wagons and IS annas 3£ pies per cubic 
foot for small quantities. It would cost on the whole about 
Re. 1-7-0 per cubic foot to land unselected timber at 
Howrah, including loading, etc." 

Enquiries and references. — Enquiries for this timber should be made of 
the Conservator of Forests, Lahore, Punjab, and of the Conservator of 
Forests, Western Circle, Nami Tal, United Provinces. 

Minor 'products. — With reference to the oil of Deodar, see page 122. 

28. Ohloroxylon Swietenia, DC. (The Satin Wood.) 

Distribution. — A moderate-sized deciduous tree, found from the 
Satpura Range southwards, in the Deccan and Carnatic country, com- 
mon in the Northern Circars and also in Ceylon. In the north it is 
found only as a small tree, on going south it grows to a greater size, 
the largest trees being found in Ceylon. 

Quality of the wood. — Satin-wood is of lemon-yellow colour, very hard 
and durable. Gamble states that sleepers of this wood last 20 years in 
Ceylon. The co-efficient of transverse strength of the timber is stated 
by that author as being 8' 04 tons to the square inch, and the timber is 
therefore considerably stronger than teak. A planed surface presents a 
very smooth, shiny appearance, often handsomely figured. Its weight 
is approximately 60 lbs. to the cubic foot. 
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Uses, — The most important use of this timber is for ornamental work, 
such as cabinet-making, panels, veneers, and furniture of all kinds. 
It is also used in building and bridging. Gamble says that the Pera- 
deniya bridge near Kandy was entirely built of this timber. Its other- 
uses are for agricultural implements, native cart-wheels, brush-backs, 
picture-frames, aud similar fancy work. 

Outturn and prices. — -The wood is exported to Europe chiefly from 
Ceylon, and to a less extent from India, being known on the market as 
"East Indian Satin Wood." 

The largest outturn from Indian forests is from the Godavari District 
of the Northern Circle, Madras. The price of the wood at Colombo is 
stated by Gamble as being from lis. 2-8 to Rs. 7 per cubic foot. The July, 
1908, quotations for Satin-wood in England are given, by C. Leary & Co. 
of London as M. to Is. 61. per superficial foot. 

Enquiries and references. — ■Enquiries for this timber should be made of 
the Conservators, Northern Circle, Waltair and Central Circle, Madras, 
Madras Presidency ; of the Conservators of Forests, Central Circle, Poona 
and Southern Circle, Belgaum, Bombay Presidency ; aud of the Go user' 
vator of Pores ts, Kandy, Ceylon, 

Minor products. — None of importance. 

29. O'upressus torulosa, Don. (The Himalayan Cypress.) 

Distribution. — A large evergreen tree, found in the outer Himalayas 
from Chamba to Nepal ; not available in great quantities, being local in 
its distribution. 

Quality of ilia wood. — The heart- wood is light red-brown in colour, with 
darker streaks denoting the annual rings. It is moderately hard, close- 
grained, works easily to a clean smooth surface. Gamble says it is very 
durable, and in this respect equal to Deodar. Weight 35 lbs. per 
cubic foot. 

Uses. — The timber is suitable for sleepers, but is not procurable in 
sufficient quantities for that purpose. It is used in building, chiefly 
in the construction of temples ; also for shoulder-poles and furniture. 
After repeated trials it has been pronounced vejy suitable for pencils by 
a native firm in Calcutta. 

Outturn and price. — The possible outturn is not very large, 
but sufficient probably to meet such, demands as may be made on it for 
the manufacture of pencils. Mr. Milward, Divisional Forest Officer, 
J'aunsar, states that he had 53 trees for sale in. 1910 and that on demand 
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arising that number could be trebled. The price in Calcutta would be 
somewhat over Rs. 45 pet ton. 

The Deputy Commissioner of Garhwal makes the following estimate 
of this timber in the Garhwal forests : — 500 very large trees are available, 
each weighing 10 tons, so that 5,000 tons of wood are available from 
that district. I doubted the size of the trees, but the Conservator, 
Mr. Clutterbuok, confirms the statement as to size. 

A pencil factory using 250 tons of wood per annum could therefore be 
run for 20 years from this supply alone. 

Enquiries and references. — Enquiries should be made of the Conserva- 
tors of Forests, Eastern and Western Circles, Nairn Tal, United Provin- 
ces, and of the Conservator of Forests, Lahore, Punjab. 

Minor products. — None of importance. 

30. Dalbergia latifolia, Roxb. (The Blackwood or Rosewood of 
Southern India). 

Distribution. — A large deciduous tree, found from Oudli southwards 
throughout the Peninsula and attaining its greatest .size on the Western 
Ghats, whore it grows to 8 feet girth and over. 

Quality of the wood. — The wood is purple in colour, with bands of 
daiker- coloured wood running longitudinally through it. The timber 
is very hard and durable, somewhat cross-grainedj so that care has to be 
taken in working it. It takes a fine polish, which gives it an extremely 
handsome appearance. Its weight is approximately 50 lbs. per cubic 
foot, and Gamble gives its transverse strength as 7-64 tons per square 
inch. 

Uses. — The timber is extensively used by the Ordnance Department 
for gun-carriage wheels, ammunition-boxes, rammers, brake-blocks, etc. 
It is exported to England for furniture and cabinet work, and is also 
largely used for that purpose in India. The Madras Railways use it for 
the internal fittings of Railway carriages. It is also used in construction 
and building, for tool-handles, combs, musical instruments, high class 
brush-backs, walking-sticks, boxes, etc. 

Outturn and prices, Bombay Presidency — The total amount of Black- 
wood on hand in Government depots, in the South Circle at the end of 
1907-08 was 36,131 cubic feet. The chief districts producing large logs 
are Belgaum and the North, East, South and West Kauara Forest Divi- 
sions. The amount extracted annually according to the Working-Plans 
is 1,704 trees of 6 feet girth and over. Mr. T. R. Bell, the Conservatory 
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puts the possible outturn from the North Division, Kanara, at 1,000 tons, 
that of the South Division at 50 tons, from the East Division at 75 tons 
and from the West Division at 50 tons per annum. The prices vary con- 
siderably, good logs fetching from Es. 60 to Es. 80 per ton on the coast at 
Karwar. The timber can always be purchased at the annual sales at 
Tarjatti depot in Belgaum district or from any of the Coast depots of 
Karwar and Hattikerri in West Kanara. Shipping to Bombay from 
Karwar comes to Es. 6 per ton. From the Central and Northern Circles 
the supply is limited, the largest amount being obtainable from Khan- 
desh, Nasik, Surafe, Thana and the Panch Mahals. In the latter named 
district Mr. Thomson, the Divisional Forest Officer, states that poles 
up to 36" girth sell for Es. 3 to Es. 4 each. 

Madras Presidency. — The outturn of Black-wood from all classes of 
forests in Madras during 1907-08 was 22,861 cubic feet. The South 
Malabar District produces and exports the greatest amount of this timber. 
In 1906-07, 1,045 logs and 219 planks wore exported from Calicut, 
the value of the sawn timber being Es . 3 a cubic foot at Calicut and Es. 2 
and over at Manjangad. The royalty at Calicut is Es. 85 per ton in 
the Government depots. The freight-rates from Calicut to Bombay by 
sea arc about Es. 10 to Es. 12 per ton. The cost of delivery of Black- 
wood from the Malabar Coast to Madras is estimated, including royalty, 
at Es. 150 per ton. 

The South Coimbatore Division produced an average of 912 cubic feet 
annually during the last four years ending 1908. This timber was sold 
at Ee. 1-3-1 per cubic foot. 

Central Provinces. — -The Chanda Division is estimated to be capablo 
of yielding 3,000 cubic feet of large logs per annum. 

Goorg State. — The Coorg forests are stated as being capable of yielding 
2,000 cubic feet of large and 4,000 cubic feet of small logs per annum. 
Good logs of up to 5 feet girth sell standing for Ho. 1-8-G to Ee. 1-9-6 
per cubic foot. 

Enquiries. — Enquiries for this timber should be made of the Chief 
Conservator of Forests, Nagpur, Central Provinces ; of the Conservators 
of Forests, Central Circle, Poona, Southern Circle, Belgaum, and 
Northern Circle, Bandra, Bombay Presidency ; and of the Conservators, 
Central Circle, Madras, and Southern Circle, Coimbatore, Madras 
Presidency. 

Minor products. — None of importance. 
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31, Dalbergia Sissoo, Eoxb. (The Shisham tree of Northern India.) 

Distribution.— A moderate-sized to large deciduous tree of the sub- 
Himalayan tracts, extending from the Indus eastwards into Assam, not 
found often above an elevation of 3,000 feet. It has been much cultiva- 
ted in other parte of India, but is probably not indigenous, except in 
the north. 

Quality of the ivood. — The heart- wood is brown, with bands of darker- 
coloured wood running longitudinally through the lighter-coloured tissue. 
In general structure it resembles Black-wood {Dalbergia htifolia) and 
in every respect takes the place in Northern India of that of the Black- 
wood of Southern India. \ The wood is hard, close-grained, durable, and 
seasons well without warping- or splitting. In appearance when polished 
it is little inferior to Black- wood. It has the advantage over Black- 
wood of being somewhat lighter, weighing approximately 48 lbs. per 
cubic foot. Gamble gives its maximum transverse strength as 7 - 42 
tons per square inch and minimum as 4 - 87 tons per square inch. 

Uses. — It is chiefly used in making furniture, for which purpose it is 
especially suitable. It is also excellent for all parts of wheels of carts and 
carriages, shafts, frames of carts, for agricultural implements, oil and 
sugar-mills, poles, posts, game requisites such as tennis poles, cricket 
stumps, etc., in turnery work for toys, carving, coopers' work and boat- 
building. It has been used to some extent by the Ordnance Department, 
and would no doubt be more commonly used were the supply larger. 
It yields a good fuel . and excellent charcoal. 

Outturn and prices.— The tree is generally found growing along dry 
river -banks, and unless it is cultivated it is not often found scattered 
regularly through the forests. The supply is therefore somewhat restricted 
though the timber can always be obtained in moderate quantities in all 
timber centres in the north. It has beeii cultivated in the Ohanga Manga 
plantation in the Punjab, where annual fellings are now made. 

The Divisional Forest Officer, Goalpara, Eastern Bengal and Assam, 
estimates the possible annual outturn from bis Division at 7,000 sleepers." 

The Conservator of Forests, Punjab, puts the annual outturn of 
really large logs at 2,000 cubic feet, and prices 8 annas per cubic foot 
in situ. 

In the Bahraich Division of the United Provinces tjhe price of Sissoo 
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is about equal to that of Sal. The Working-Plan for that Division gives 
the rates as follows : — 

1st class logs, 3' 6" in girth and over . 9 annas per cubic foot in the forest 



2nd „ 3' to 3' 6" girth 

1st class polos, 2' 6" to 3' „ 
2nd „ „ 2' to 2' 6" „ 

3rd „ „ re* to 2' „ 

4th „ „ 1' to V 6" „ 



6 „ „ „ 

, Ra. 3 12 oaoh. 

• „ 1 14 „ 

, ' 15 „ 

■ • ■ . „ 6 „ 



In Dehra Dun, sawn planks 1" thick and 1 foot broad may be had at 2 
to 3 annas per Tunning foot. 

Btnquiries and references. — Enquiries should be made of the Conservator 
of Forests, Lahore) Punjab ; of the Conservators of Forests, Eastern and 
Western Circles, United Provinces, Naini Tal ; the Conservator of 
Forests, Bengal, Darjeeling ; and the Conservator of Forests, Western 
Circle, Eastern Bengal and Assam, Shillong. 

Minor products.— None of real importance. 

32. Diospijros Ebenum, Kcenig. (Ebony.) 

Distribution. — A. large tree in Ceylon, not growing to a large size in 
India. It is found in the Berars in small quantities, in Khandesh and 
hills of the Deccan, also in the Cuddapah and Kurnool districts of 
Madras, but nowhere common. 

Quality of the wood. — The heart-wood of this tree produces the true 
ebony of commerce, being the only tree of this order that has an absolutely 
black heart-wood. Weight approximately 70 lbs. to the cubic foot. It 
takes a hue polish, absorbing little of the mixture. 

Uses. — The wood is only used for fancy work, such as carving, toys, 
ornaments, walking-sticks, piano-keys, brush-backs, etc. 

Outturn and prices. — The outturn from India is very small. In Ceylon 
the possible output is from 300 to 400 tons per- annum. It is largely 
exported to Europe, where it fetches £ .0 and over per ton. 

Enquiries and references. — Enquiries should bo made of the Conserva- 
tors of Forests, Central Circle, Poona, and Southern Circle, Belgaum, 
Bombay Presidency ; of the Conservator of Forests, Northern Circle, 
Waltair, Madras Presidency ; and of the Conservator of Forests, Ceylon. 

Minor products. — Nila 
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33. Diospyros Kurzii, Hiern. (The Andaman Marble-wood or Zebra- 
wood.) 

Distribution.— An evergreen tree of moderate size, found in the Anda- 
man Islands. 

Quality of the wood. — The wood is black in colour, with grey irregular- 
shaped streaks running longitudinally down the fibre and with occasionally 
black oblong spots occurring in the lighter coloured tissue. The wood 
is hard, close-grained, seasons with difficulty, and is liable to split. Weight 
60 lbs. per cubic foot. 

Uses. — The timber is only used for fancy work, such as ornamental 
furniture, walking-sticks, carving, picture-frames, which when made 
up present a somewhat quaint and unique appearance. Herbert Stone, 
quoted by Troup, says that the wood is well known to turners and 
makers of Tunbridgeware. 

Outturn and prices. — jlr. B, B. Osmaston, Conservator of Forests, says 
that the Forest Department would sell it at Port Blair at Rs. 6 per cubic 
foot f.o.b. The outturn is stated as being 500 cubic feet per annum. 

Enquiries and references. — Enquiries shoidd be made of the Deputy 
Conservator of Forests, Port Blair, Andaman Islands. 

Minor 'products. — Nil. 

34, Diospyros Melanoxylon, Roxb. (The Tendu tree.) 

Distribution. — A large deciduous tree of the centre of the Peninsula, 
common in the dry regions of the Central Provinces, the Deocan, Carnatic 
and Guzarat, Diospyros tomentosa, which Gamble makes into a separate 
species, and Brandis classes as a variety, occurs in Northern India. The 
two timbers are very difficult to distinguish one from the other, and for 
commercial purposes may be considered as the same. 

Quality of the wood. — The sap-wood is yellow to brown, with an irregu- 
lar-shaped false heart-wood, black in colour, streaked with dark purple 
lines. The heart-wood is hard, shiny on being cut, difficult to work, 
being brittle, takes a good polish, but seasons with difficulty. Weight 
about 60 lbs. to the cubic foot. 

Uses. — It is used for the same purposes as the true ebony, and much 
resembles that wood, except that it is not always entirely black in colour. 
The sap and heart-wood together are used for eart-poles and beams 
(Guzarat), and the heart-wood for brush-backs, walking- sticks, turnery, 
carving, screens, picture-frames, etc. 
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Outturn and prices. — The outturn is far greater than that of true ebony. 
It is a common tree in the Panch Mahals, Guzarat, in Khandesh, Nasik 
and moat Deccan districts, the Central Provinces, and Berars, while the 
variety JDiospyros tomentosa is common in West Saharanpur and Bijnor 
(Gamble). A large quantity of this timber can be procured annually 
from the Central and Northern Circles of Bombay, from the Berars and 
from the Western Circle, United Provinces. The prices vary entirely 
according to the size of the heart- wood, which is never large, pieces of 6" 
diameter being considered fine samples. The price of the heart-wood 
varies from Bs. 25 to Bs. BO per ton in the forest. It is imported from 
the Central Provinces to Nagina at Es. 14 per maund of 82 lbs. 

In Guzarat Mr. Thomson, the Divisional Forest Officer, Panch Mahals* 
gives the following rates : — 

For beams Bs. 4 to Bs. 5 per gaz of 20 rnaunds of 40 lbs. Poles for 
carts Bs. 3 to Bs. 4 each, if up to 36 inches circumference and 18 feet 
long. 

Enquiries and references. — Enquiries should be made of any of the 
Bombay Conservators ; of the Chief Conservator of Forests, Central Prov- 
inces, Nagpur ; and of the Conservator of Forests, Western and Eastern 
Circles, United Provinces, Kami Tal. 

Minor products. — With the exception of the leaves, used in making 
native cigarettes, for a note on which see page 155, and the edible fruit, 
the minor products are unimportant. 

35. Bipterocarpus tvb&rculatus, Boxb. (The "Eng" or "In" 
tree of Burma.) 

Distribution. — The " In " tree is found throughout Burma, in suitable 
localities up to 2,500 feet in altitude, from Myitkyina district in the north 
to Mergui in the south. In the Shan States it extends east to the 
Salween river and westwards into Chittagong and Arakan. It is found 
in Burma as a very largo tree, with a straight clean cylindrical bole, 
carrying its girth well up the stem to 50 or 60 feet, the total height of an 
average tree being 80 to 90 feet. 

Quality of the wood. — The sap-wood is small, of greyish-brown colour, 
the heart- wood red to red-brown, straight-grained with long pores, often 
filled with resin, hard, fairly durable, especially under cover ; the co-effi- 
cient of transverse strength 5'3 tons to the square inch, weight 52 lbs. 
per cubic foot. The wood has a strong aromatic smell when first cut, due 
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to the large quantities of resin in the ducts. It is said to take a good 
polish, but liable to crack if converted green (Troup). 

Uses. — The wood is used for house-building, chiefly as boards for 
flooring, roofing, ceilings, and in-door work. It is not recommended for 
out-door work without being previously treated with a wood-preserva- 
tive. It is used for boat-building, dugouts, canoes, paddles, rudders, 
cart-frames, axles, yokes, shafts and in the manufacture of Tough furni- 
ture. If treated with an antiseptic, it very likely might prove a most 
useful timber for railway sleepers. 

Outturn and prices. — There is a good demand for "In" wood in 
Burma, it being one of the commonest woods found in the market at 
Mandalay, Toungoo and Pyinmana. The present outturn is about 
80,000 logs per annum, which, according to Troup, the future yield will 
be about 50,000 tons per annum. The local prices for this tim- 
ber vary considerably, being from Rs. 5 per ton in the Upper Chindwin 
Division, Rs, 12 to Rs. 25 per ton in Moulmein and Rs. 10 per ton in 
Mandalay. On the West Coast the price is about Rs. 40 per ton, the 
supply being limited to 100 to 200 tons per annum. 

Enquiries and references. — Enquiries for this timber should be made of 
the Chief Conservator of Forests, Rangoon, Burma. 

Minor products. — For reference to " In " oil, see page 140. 

36. Diptetocarpus turbinates, Gaertn. f. (The Gurjan-oil tree.) 

Distribution. — A lofty evergreen tree, found in the forests of Cachar, 
Chittagong, Burma and the Andamans. It grows to a great size in favour- 
able localities, attaining occasionally a height of 200 feet and a girth of 
12 feet and over. 

Quality of the wood. — The wood is red-brown in colour, moderately 
hard, very oily, though not very durable. Weight 50 lbs. per cubic f ooli ; 
strength, according to Skinner, quoted by Gamble, 5 - 12 tons per square 
inch. 

Uses. — Though the timber is used for several purposes, the greatest 
value of this tree lies in the oil which it yields. The size of the logs pro- 
curable, which in the Andamans are said to square up to 60 feet in length 
with a 2 feet side, allows it to be used for large dugouts. It is also used 
to a certain extent for planking, for tea boxes and packing-cases. 

Outturn and prices. — It is exploited from the Andaman forests and 
sawn up by local purchasers for export to Calcutta and Madras. The total 
arnount of timber exported by sea from that locality in 1907-08 was 3.329 
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cubic feet, while the Deputy Conservator places the possible annual out- 
turn at 12,000 tons and the approximate present price at Rs. 25 per ton. 
In Burma it is a fairly common tree and is mentioned as a possible wood for 
sleepers. 

Enquiries and references. — Enquiries for this timber should be made of 
the Chief Conservator of Forests, Burma, Maymyo ; the Conservator of 
Forests, Eastern Circle, Eastern Bengal and Assam, Shillong ; and the 
Deputy Conservator of Forests, Andamans, Port Blair. 

Minor products. — For reference to Gurjan-oil, see page 140. 

37. Erythrina suberosa, Boxb. (The Pangra, Dauldhah or Madara 

tree.) 

Distribution. — A moderate-sized deciduous tree, found in the dry 
forests of India and Burma, especially in the Siwaliks, Berars, Central 
Provinces, the Deccan, extending eastwards to Orissa, becoming scarcer 
in the south of the Deccan and Cavnatic country. 

Quality of the wood. — The wood is white to grey-brown in the centre, 
soft, fibrous, with prominent medullary rays, giving it a mottled appear- 
ance if split or cut radially. In spite of the softness of this wood, it is 
sufficiently durable and light to make it of use for many purposes. Its 
weight rarely exceeds 18 to 20 lbs. to the cubic foot. Troup says it is 
durable under water. It is used for sieve-frames, packing-cases, water- 
troughs, planking, boxes intended for lacquer work, and scabbards for 
native swords (Gamble). It has been passed as suitable for both the 
inside and outside of match-boxes, as well as for match-splints (Evance). 

Outturn and price. — Large numbers of trees are rarely found grouped 
together in the forests, though they may be fairly evenly distributed 
throughout the area. A certain number of stems are, therefore, generally 
to be had in each year's felling area. Trees are rarely sold separately, 
but together with other species in one lot ; consequently it is not possible 
either to give a definite outturn or price for any given locality. 

Enquiries and references. — If logs should be required for any special 
purpose, such as match-making, it would be advisable to enquire from 
local timber merchants direct or through the local Forest Officer. 

Minor products. — None of importance. 

38. Eugenia Jambolana, Lam. (The Jaman or Black-plum tree.) 

Distribution. — A branching, moderate-sized to large evergreen tree 
found throughout India, Burma and Ceylon, Often cultivated ; fre- 
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quently found in its wild state along river banks, in damp localities. 
Thus it has been noted as being scattered , in the semi-evergreen forests 
on the West Coast in North Kanara,* growing to 7 and 8 feet in girth, 
with clean straight holes up to 50 feet in length. 

Quality of the wood.— The wood is reddish-grey in colour, coarse, 
moderately hard, fairly durable. Gamble states that it lasted five years 
and remained fairly sound when laid down as sleepers ; nor was it 
attacked by white-ants. Troup states that sleepers tried in Madras 
deteriorated in their 8th year. Its weight is 48 lbs. per cubic foot and 
its co-efficient of transverse strength, according to Skinner, 4-82 tons per 
square inch. 

Uses. — The timber is most suitable for house-building, chiefly for 

posts, beams and rafters. It is also used in the construction of carts, 

. being especially good for all parts of the wheels. Its other nses are 

for boat-building and well-curbs. The Manager of the Opium Factory 

at Patna gave this timber a trial and reported on it as follows ; — 

" In appearance it is rather like mango, and I believe it would be 
suitable for opium- chests, but the price is prohibitive." 

Outturn and prices. — The local requirements and uses to which this 
wood is put, together with the limited supply of the timber, make the 
amount available for export, anyhow on the West Coast, very doubtful. 
The price varies between 4 to 8 annas a cubic foot in the forests of West- 
ern Kanara. In Burma and Chittagong the outturn is large, and con- 
siderable quantities are available. 

Enquiries and references. — Enquiries for logs for special purposes 
should be made of the local Divisional Forest Officers or timber mer- 
chants. 

Minor products. — Besides the fruit of this tree, for reference to which 
see page 14 7, the only other minor products of any importance are its 
bark, which is used for tanning, and its roots used in the preparation of 
native medicine. 

39. Ficus iengalmsis, Linn. (The Banyan tree.) 

Distribution. — A very large tree, found throughout India, often cult - 
vated in India and Burma, forming magnificent avenues and camping 
grounds, amongst which may he mentioned the famous avenu e in Ahmed • 
abad and the great tree in the Royal Botanical Gardens, Calcutta. 

Quality of the wood. — The wood is grey in colour, moderately hard, not 
durable, though more so under water than when exposed to the air. 

8 3 
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The grain is moderately handsome if the logs be cut on a radial section. 
Weight 36 lbs. per cubic foot. 

Uses. — The timber is of no great value, being used for well-curbs in 
the absence of more suitable species, such as Butea frondosa : it 
is also used to a limited extent in the construction of native huts. Troup 
says the harder wood of the aerial roots is used for yokes, shafts, tent and 
shoulder-poles. 

Outturn and prices. — The tree is not often felled unless to make room 
for a better species, or if it dies or is damaging crops or endangering 
dwelling-houses. The possible outturn is therefore very limited. 

Enquiries and references. — Enquiries regarding this timber should be 
made of the local Porest Officer. 

Minor products. — None of importance. 

40. Gmelina arborea, Koxb. (The Shivani or Kumhar tree.) 

Distribution. — A moderate-sized to large deciduous tree, found 
scattered throughout India and Burma. It grows to a fair size in the 
Panch Mahals in Guzarat, where a tree is recorded of T 5" girth, 4|' 
from the ground. Gamble says it is most common in Eastern Bengal, 
Chittagong and Burma. Formerly it was common in the Satpuras, 
but owing to the privileges given to the Bhils, who well knew the excellent 
quality of the timber, it has now nearly disappeared from that locality. 
It is very scarce on the Western Ghats. It is easily cultivated from the 
seed. 

Quality of tlie wood. — This species is of the same Natural Order as teak, 
and for certain purposes rivals the timber of that species. It is yellow 
to light-red in colour, even-grained and easily worked, durable, seasons 
well and evenly ; when worked up it presents a good appearance ; strong 
but light, not weighing moro than 36 lbs. per cubic foot, and therefore 
some 10 lbs. less than teak. 

Uses. — Owing to the lightness and strength of the timber it is highly 
esteemed for planking, boxes, packing-cases, transport-poles and shafts, 
palanquins and. furniture, for which latter purpose the Insein Jail in 
Burma has passed it as most suitable. Gamble says it is the chief 
furniture wood of Chittagong. It is also used in carriage-making, well- 
construction, carvisg, canoes, dugouts, combs, toys, and is one of the most 
favoured woods used in India for tom-toms and drums. Tree-calipers 
made of this timber were used by the Working-Plans party in Kanara 
and found most suitable for that purpose, being both durable and light, 
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Outturn and prices. — The outturn of this excellent timber is now limit- 
ed, though still fairly common in Chittagong and Burma, •where fair 
supplies could he procured. In this connection it is stated in the Ad- 
ministration Report of Burma for 1907-08, Pegu Circle, that steps are 
being taken to ensure a sustained supply. From the Central Provinces 
and the Deccan no large supply may be anticipated, though small quan- 
tities of the timber are usually obtainable in the local markets. Its 
price on the West Coast in Kanara is from Es. 28 to Bs. 32 per ton. 

Enquiries and references. — Enquiries for this timber should be made of 
the Chief Conservator of Forests, Maymyo, Burma ; and of Central Pro- 
vinces, Nagpur ; of the Conservator of Forests, Eastern Circle, Eastern 
Bengal and Assam, Shillong ; of the Conservators of Forests, Eastern and 
Western Circles, United Provinces, Nairn Tal ; of the Conservators of 
Forests, Central Circle, Poona, and Northern Circle, Bandra, Bombay 
Presidency ; and of the Conservators of Forests, Central Circle, Madras, 
and Northern Circle, Waltair, Madras Presidency. 
Minor products. — None of importance. 

41. Grewia tiliosfolia, Vahl. (The Dhamni or Dhamin tree.) 

Distribution. — A moderate to large tree, found in the Soiith-Himalayari 
tract, from the Jumna to Nepal, throughout Central and Southern India. 
Very common on and above the Western Ghats in North Kanara, where 
it grows to 6 feet girth and over, but is rarely found sound over 5 feet in 
girth. 

Quality of the wood. — The heart-wood is red-brown in colour, close- 
grained, hard, very elastic, smooth, taking a fair polish, easily worked, 
and seasons very fairly well. Its weight is approximately 50 lbs. per 
cubic foot, and the co-efficient of transverse strength, according to 
Talbot, is 5'2 tons per square inch. 

Uses. — The timber is well adapted for all such purposes where 
elasticity and strength are essential, Thus, it is used for shafts, shoulder- 
poles, golf-clubs, tool-handles, oars, masts and agricultural implements. 
It is also used for door-posts, window-frames, furniture and bed- 
steads. Troup states that it is excellent for beer-casks, and that one 
well-known firm of brewers reported that if it. could he supplied in 
laxge quantities it would supplant English oaks for that purpose. 

Outturn and prices. — The outturn from North Kanara may be put at 
100 to 150 logs of 5 feet girth and over per annum,, containing J to f oi a 
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ton each, the prie?. on the coast being Rs. 30 to Rs. 40 per ton. In other 
localities similarly small quantities of this timber are available. 

Enquiries and references, — Enquiries for this timber should be made of 
the Chief Conservator of Forests, Central Provinces, Nagpur ; of the 
Conservators of Forests, Eastern and Western Circles, United Provinces, 
Naini Tal ; of the. Conservators of Forests, Central Circle, Poona, and 
Southern Circle, Balgaum, Bombay Presidency; and of the Conservators 
of Forests, Southern Circle, Coimbatore, and Central Circle, Madras, 
Madras Presidency. 

Minor products, — With the exception of the bast, yielding a fair fibre 
used for rope-making (for further reference to which seepage 115), the 
minor products obtained from this tree are unimportant. 

42. Hardwiekia binata, Roxb. (The Aujan tree.) 

Distribution. — This beautiful and graceful tree is found growing local- 
ly, grouped in dense masses, often forming belts of forests of its own, 
though in places it is also found mixed with other species. Its chief 
habitats in Central India are in the Chanda, Hoshangabad and Nimar 
Divisions, the Berars, Klianclesh Satpuxas, and the Nasik, Belgaum 
and Dharwar Districts. It is again found further south in the Godaveri, 
Anantapur, Kistna, Bellary, Salem, North Arcot, Cuddapah and Coim- 
batore Districts. It grows in favourable localities to a large size, 6 to 8 
feet in girth, with a clean bole, 30 to 40 feat in length. 

Quality of the ivood. — -The wood is dark red-brown in colour, streaked 
with black bands, very hard and extremely durable. Gamble says that 
sleepers buried for seven years, when taken up were perfectly sound in 
e very respect. The wood is cross-grained, and though it splits with no 
great difficulty when struck tangentially, it is extremely difficult to split 
it if struck on a radial section. As an example illustrating the latter 
point, a specimen piece was placed in the splitting machine at Dehra 
Dun, and 500 strokes on a radial cut failed to cleave it. This was with- 
out doubt due to the twisted fibre. The timber seasons with difficulty, 
and is subject to fine cup and heart-shakes. It is an extremely heavy 
wood, in fact one of the heaviest of our Indian timbers ; its weight is 
82 lbs. per cubic foot, and therefore nearly double the weight of teak. 
Its transverse strength, according to Skinner, is 7'57 tons per square 
inch. 

Uses. — The timber is used for beams, posts and bridge-construction 
Large beams, probably of great age, are to be seen in old forts in Khand- 
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esh and in the Holkar State. It is also used in {rough carving for the 
ornamentation of temples. It has been used on the Holkar-Neemuch line 
for sleepers (Gamble), and would be most useful for this purpose were it 
not so difficult to saw. The timber is also used for bearings of machinery, 
all parts of the wheels of native carts, turnery work, hand-looms in the 
Central Provinces, clod- crushers and other agricultural implements, well- 
construction and carving, Troup suggests its use for paving-blocks, for 
which purpose it would appear most suitable. 

Outturn and prices. — In the South Ghanda Division of the Central 
Provinces, especially in the Sironcha Eange, large quantities of this tim- 
ber are available. The estimated annual outturn from the Ahiri Zeroin- 
dari forests of the same division is 10,000 to 15,000 cubic feet of logs 
squaring to 16". Us. 1-10 per cubic foot is about the price of the wood 
landed at Warora station. Mr. Bell, Divisional Forest Officer, Nimar, 
states that " Anjan of a size suitable for timber, only occurs in a 
strip of broken and hilly country bordering the Nerbudda, extending 
to the extreme north-east of his District and forming the Punara and 
Chandgarh Ranges. Anjan here attains a considerable siza trees 
80 feet high and with a girth of 6 to 8 feet being not uncommon, The 
outturn, which will probably vary little for the next ten years, is esti- 
mated at 550 trees, yielding 8,250 cubic feet, from the Chandgarh 
Range and 450 trees, yielding 6,750 cubic feet, from the Punara 
Range, or a total of 15,000 cubic feet, annually.'" 

The timber is sold either in the forests or in the markets of Punara 
and Sulgaon, the rates being as follows : — 

In forest « Lata " (16' X 30*)= Ha. 3 each or 5 6 per c. ft. 

In Punara „ .-> — Rs. 4 „ „ 1 4. 

In Sulgaon „ „ =Rs. 7 „ ,,0 12 10 

In forest " Kalias " (10'x2l*) =Rs. 1 8 „ „ 9 3 

In Punara „ „ = Rs. 1 12 „ „ C 10 9 

In Sulgaon „ „ =Rs. 2 „ .,,0 12 4 

The delivery of the logs from the abovementioned forests to 
Jubbulpoxe, exclusive of royalty, is put at Re. 1-G-O per cubic foot. 

In Madras, in the Acha forests of the Salem District, Anjan is fairly 
plentiful, and it is estimated that it could be landed, including royalty, 
in Madras at about Rs. 2 per cubic foot and in Jubbulpore at Rs. 2-8 
per cubic foot.' Large trees aie reported by Mr. Peake to occur in the 
Anantapur, North Areot, and Cudclajjah Divisions of the same 
presidency. 
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Enquiries and references. — Enquiries for this timber should ho made of 
the Chief Conservator of Forests, Central Provinces, Nagpur. ; and the 
Conservators of Forests, Central Circle, Poona, and Southern Circle, Bel- 
gaum, Bombay Presidency ; and of the Conservators of Forests, Central 
Circle, Madras, and Northern Circle, Waltair, Madras- Presidency- 

Minor products. — For reference to the use of the bast fibre of this 
tree, see page 114. 

The leaves of this tree are extensively eaten by cattle, goats, 
sheep and horses. 

43. Heritiera minor, Roxb. (The Sundii tree.) 

Distribution.— A moderate-sized evergreen tree with buttressed stem, 
found in the Sunderbans, in the Irrawaddy Delta, and on the coast of 
Tenasserim and Arakan . Gamble, quoting Schlich, states that the 
tree grows to 60 feet in height and 6 feet girth. 

Quality of the wood. — The heart- wood is dark-red in colour, very hard 
and close-grained, tough and very durable. Its weight is 68 to 70 lbs. 
per cubic foot and the co-efficient of transverse strength from 7 to 9 tons 
per square inch. It is therefore one of the strongest of Indian timbers. 
Its strength, toughness, elasticity and fine colour combined make it an 
extremely valuable timber, so much so that Gamble says that " the Sun- 
dri forests of the Sunderbans are among the most valuable of the Govern 
ment forest properties in India." 

Uses. — The chief uses of this timber are for boat-building, for which 
it is extensively used in Calcutta. It is also used for beams, planking, 
posts, spars, buggy-shafts, wheels of carriages, furniture, and wherever 
strength and elasticity are essential. 

Outturn and 'prices. — The Sunderban forests must have been consider- 
ably denuded of large trees since Schlich and Home wrote on them in the 
seventies, for the late Conservator of Bengal, Mr. Hart, in a letter states 
that' practically no sound Sundri timber over 3 feet in girth is now avail- 
able. On the other hand the present supply of middle-sized logs is still 
very large, for in 1908-09 the outturn of this timber from Bengal was 
949,000 cubic feet. The Conservator gives the present rates for timber 
of 2 to 3 feet girth, standing in the forest, as Bs. 175 per 500 maunds of 
875 cubic feet, and that the cost of cutting and transporting that 
quantity to Calcutta would be about Rs. 100. 

Mr. Lace, the Chief Conservator of Burma, states that considerable 
quantities of this timber would be available from the Coast forests of 
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Tenasserim, and that large trees exist, in those forests for which there 
is at present only a small local demand. 

Enquiries and references. — Enquiries for this timber should he made 
of the Chief Conservator of Forests, Burma, Maymyo ; and of the Conser- 
vator of Forests, Bengal, Darjeeling. 

Minor products. — Nil. 

44. Iiolarrliena antidysenterica, Wall. (The Kura or Dhudi tree.) 

Distribution. — A small deciduous tree, found throughout. India and 
Burma, and of great importance both for the value of the timber and also 
from a sylvieultural point of view. 

Quality of the wood. — The wood is white, soft, even-grained, easily 
worked, taking a very smooth surface and good polish. Its weight is 
about 40 lbs. to the cubic foot, and its maximum transverse strength is 
recorded by Gamble as being 4'52 tons to the square inch. 

Uses. — The timber is universally used in India in the manufacture of 
toys, wooden spoons, forks, plates, combs, paper-knives, rulers, orna- 
ments, bead-necklaces, carved picture-frames, tables and similar arti- 
cles. It is also used for carving and turnery work, especially in the 
Saharanpur and Bijnor Districts. 

Outturn and prices. — The tree does not grow to a great size, so that 
large logs are not procurable, nor are they wanted for the purposes for 
which the timber is required. With the exception of districts containing 
either evergreen or coniferous and oak foiests, nearly all other districts 
where deciduous fores bs occur can supply a fair quantity of this valuable 
timber. It can also be procured in most timber centres, especially if 
previous notice is given that purchasers are in quest of the wood. The 
price of the wood varies in different parts of India, rarely exceeding 8 
annas a cubic foot. 

Enquiries and references. — Enquiries for this timber should be made 
of any of the Conservators of Forests or local Divisional Eorest Officers, 

Minor products. — Eor reference to the use of the bark, see page 144. 

45. Holoptelea inteyrifolia, Plancli. 

Distribution. — A large deciduous tree, generally found scattered in 
the deciduous forests of the sub-Himalayas from Kashmir to Nepal, 
ascending to 2,000 feet, throughout the Peninsula ; uncommon in the 
"Western Ghats, Upper Burma and dry regions of Ceylon. 



58 COMMERCIAL GUIDE TO THE 

Quality of the wood. — The wood is light-yellow to grey in colour, 
moderately hard, easily worked to a smooth surface, seasons well, some- 
what cross-grained if cut radially ; weight about 40 lbs. per cubic foot ; 
co-efficient of transveise strength under 4 tons to the square inch, 

Uses. — The timber has not been extensively used in the past, except to 
a limited extent for carving, cart and building purposes. It is suitable 
for match-sticks and match-boxes (Roller). A Cawnpore firm have pro- 
nounced it very suitable for handles of dusting brushes, and write that 
it appears to them to be a very excellent wood for this purpose, as good 
as the English elm. 

Outturn and 'prices. — -A fair outturn may be expected of this timber, as 
the tree has not been largely exploited in the past. lb could best be 
procured from the wood contractors who fell the annual compartments, 
as it is generally exploited together with other trees. 

Enquiries and references. — Persons requiring this wood should apply 
to the local Divisional Officers and to the local timber merchants. 

Minor products. — None of importance. 

46. Homalium tomentosum, Benth. (The Myaukchaw tree of Burma 
of Moulmein Lancewood.) 

Distribution. — A large deciduous tree, chiefly found in Burma and 
to. ti less extent in Chittagong valleys and in Ganjam. It grows to a 
great size in Burma, with straight clean boles, 70 feet in length. 

Quality of the wood. — Heart-wood brown to dark-brown, hard, dur- 
able, cross-grained, elastic, heavy, weighing 55 to 60 lbs. per cubic foot. 
Brandis, quoted by Gamble, gives the transverse strength of two tests as 
6-98 and 7'07 tons per square inch. The difficulty is in seasoning this 
valuable timber sufficiently slowly to prevent it splitting. This difficulty 
might be overcome by applying some substance, such as " Ligno," to the 
end of the logs before removing the bark and so retard the seasoning 
process. 

"Uses. — The strength and elasticity of this timber render it suitable for 
shafts of timber carts. Samples of this timber were sent to a well-known 
firm of fishing-rod manufacturers in England, who reported on it as fol- 
lows : — 

" It is a promising wood for fishing-rods, but the specimen sent 
was badly shaken throughout." 

It is also used for harrow-teeth, furniture, rice-cleaning machines, and 
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masts. The tree^yields most excellent fuel and is largely used in 
Rangoon for this^pivrpose. 

Outturn and 'prices. — Fairly large supplies of this timber can be pro- 
cured in Cbittagong and Burma, wkere the tiee is common, and found 
growing to a large size. It is exported to Eangoon both as fuel and 
timber. When cut into billets it fetches Rs. 23 per 100 cubic feet 
stacked. Its price in Rangoon as timber is about Rs. 15 per ton. 

Enquiries and references. — Enquiries for this timber should be made 
of the Chief Conservator of Forests, Burma, Maymyo ; of the Conser- 
vator of Forests, Eastern Circle, Eastern Bengal and Assam, Shillong ; 
and of the Conservator of Forests, Northern Circle, Madras, Waltair. 

Minor products. — Nil. 

47. Hopea odorata, Roxb. (The Thingan tree of Burma or Rimda 
tree of the Andamans.) 

Distribution. — A large evergreen tree, found in the moist forests of 
Tenasserim, Pegu and the Andamans. 

Quality of the wood. — The wood is yellow in colour, with very hand- 
some close and even grain ; it is very durable. In this connection Gamble 
says that specimens brought from Tavoy, and 50 yeais old, were perfect- 
ly sound, also that boats made of this wood last for 20 years. It weighs 
48 lbs. to the cubic foot, and the transverse strength, according to 
Everett, is 7*99 tons to the square inch. It is therefore even stronger 
than teak. It is said to withstand tbe attacks of white-ants. 

Uses. — The timber is extensively used in South Tenasserim for build- 
ing purposes, bridge construction, carriage-building, especially for all 
parts of the wheels. It is also used for furniture, shingles, and gun- 
stocks. Troup suggests its use for paving-blocks. It would also do for 
sleepers, having been used for this purpose on the forest tramways in the 
Anclamans. Being a strong timber, light in weight, and of good appear- 
ance, it deserves the attention of timber merchants, especially of those 
in Calcutta, who could procure it at no great expense from Burma or the 
Andamans. 

Outturn and prices. — Large logs of this timber are procu able from the 
Andamans, squaring up to 40 feet in length and a 2 feet side, the price 
being from Rs. 40 to Rs. 50 per ton. 

Enquiries.— Enquiries regarding this timber should be made of the 
Conservator o[ Forests, Tenasserim Circle, Rangoon ; and from the 
Deputy Conservator of Forests, Port Blair, Andamans. 
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j Minor 'products. — For a special note on the resin obtained from 
this tree, see page 139. 

48. Hopea parviflora, Bedd. (The Irumbogain tree of Malabar.) 

Distribution. — A very striking evergreen tree, first appearing in South 
Kanara, and extending southwards down the Malabar Coast into Tin- 
nevelly. It is generally found in the moist evergreen forests along the 
foot of the Ghats. It grows to a large tree in favourable localities, with 
a clean straight stem, 30 to 35 feet long and more, yielding logs of over 
50 cubic feet. 

Quality of the wood. — The wood is brown in colour, close-grained, hard, 
durable, of good apjoearance, weighing 54 to 62 lbs. per cubic foot ; not 
unlike Sal timber, but smoother and finer-grained. It is an excellent 
timber and much prized locally. It deserves wider recognition, being 
little known outside its own. habitat. There should be an opening for 
this valuable timber in the Bombay market, as export by sea from Mala- 
bar is easy and cheap. 

Uses. — The wood is used in house-building and in the construction 
of temples on the "West Coast, for ship-building in all its parts, as also 
for bridge-construction, and in all places where durability and strength 
are a desideratum and where weight is of minor consequence. It might 
be tried for paving blocks, and has been tried for sleepers in Madras with 
considerable success. 

Outturn and prices. — -The total outturn from all classes of forests in 
Madras Presidency in 1907-08 was 62,996 cubic feet and in 1908-09 
55,755 cubic feet. The amount which it will probably be possible to 
procure in future will sooner increase than decrease, as the forests con- 
taining this species are brought under regular management. , The price 
of the timber in the log varies between Be. 1-4 to Es. 2-0 per cubic foot 
on the coast. 

Mr. Brown, of the Malabar Saw Mills, puts the quantity annually 
available at Kallai, near Calicut, at 1,250 tons, and the price of scant- 
lings at Rs. 2-8-6 per cubic foot and of planks at lis. 2-10-6 per cubic 
foot. 

Enquiries. — Enquiries for this timber should be made of the Conser- 
vator of Forests,, Southern Circle, Madras, Coimbatore. 

Minor products. — -Nil. 
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49. Juglans regia, Linn. (The Indian Walnut.) 

Distribution, — A large deciduous tree, found in the North- Western 
Himalayas at 3,000 to 10,000 feet elevation, extending from Bhutan 
westwards into Kashmir, Afghanistan and on into Persia and Armenia. 
It is also found in the hills of Upper Burma. It is extensively cultivated 
in the Himalayas. It is a most valuable tree both on account of its 
timber, as well as for its fruit and the oil expressed from the fruit. It 
grows to a great size in India, trees of 80 to 100 feet high, with boles 
of 8 to 10 feet girth and 30 to 40 feet in length are by no means 
uncommon. 

Quality of the wood. — The wood is grey-brown in colour, marked with 
darker streaks, giving it a strikingly handsome appearance. It is moder- 
ately hard, does not split, is easily worked and takes a fine polish, Its 
weight is about 38 to 40 lbs. per cubic foot, and it is, therefore, a com- 
paratively light wood. 

Uses. — Walnut timber is well known on the English market, being 
extensively used by furniture makers. Gamble says that it is perhaps 
the most valuable of the Himalayan woods for this purpose. It is also 
used in lacquer-work, for gun-stocks, carving, mouldings, spinning 
wheels, pipes and a variety of minor purposes. 

The " burrs," which grow on these trees, are extremely valuable for 
veneering work. Sample " burrs " were recently sent from the Punjab 
to the Universal Hardwood Association, London, who reported on them 
as follows ; — 

" Generally speaking their appearance betrays little superficial 
difference from the burrs received from the Caucasian or 
Persian districts. Judging from the flat side, after adzing, 
one " burr " shows slight signs of worms. The colour is 
mixed, the brown and light-clayish dominating the dark 
portions, an in-bark also penetrates, which is a disad- 
vantage. In other respects we think that these burrs are 
merchantable from actual appearance." 

Outturn and prices. — The possible number of mature trees in the 
Punjab is estimated to be as follows :— 

Bushahr Division. — 2,500 to 3,000 trees over 6 feet girth. 
Hazara Division. — 16,000 mature trees. 
Kulu Division. — The number is not given, but it is thought to 
be considerable, 
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The value of trees of 6' girth when "burrs" are not present is 
about Rs. 25 each, standing in the forest. It is estimated that it 
would cost from Be. 1 to Re. 1-8 per cubic foot to land the 
timber in Abbottabad. In the case of trees containing " burrs ' ' their 
average vame may be taken at Rs. 100 in the forest. 

Mr. Lovegrove, Conservator of forests, Kashmir, states that wal- 
nut trees are very common in Kashmir, both in the village lands and 
demarcated forests, and that in 1906-07 trees were sold standing 
for about Rs. 15 each. In the next year trees were sold for Rs. 20 
each in the Muzaffarabad Division, and in the following year the 
price of two small lots went as high as Rs. 670 and Rs. 225, respec- 
tively, per tree. In 1910 three lots were sold for Rs. 197-8, Rs. 355, 
andRs. 266 per tree. The Conservator states that this is a gamble, 
and that few trees will probably be removed. In all cases the 
purchaser selects his own trees, as it is the burr only that is required. 
He goes on to say that a tree producing about 2-J- mauncls of 
burrs is at present worth about Rs. 100 to Rs. 120 standing. 

The value of the wood on the English market is about 2d. to Z\d. per 
square foot for boards, and is. 6d. per cubic foot for planks. 

The possible outturn of burrs in the Punjab has not yet been 
accurately estimated, but the Divisional Forest Officer, Hazara, thinks 
it is fairly large. The price of burrs on the English market varies 
enormously according to colour, figuring, number of the eyes 
and size of the burrs, the essential qualities being a dark colour, 
even and close distribution of the eyes and absence of in- wood. Burrs 
fetch in Europe, ex-ship, anything from £12 to £120 per ton, according 
to quality. 

Enquiries and references. — Enquiries for the timber and ' burrs " 
of this species should be made of the Conservator of Forests. Punjab, 
Lahore ; and of the Conservator of Forests, Jaminu and Kashmir State. 

Minor products. — For reference to the nuts, see page 147. 

50. Lagerstromia Flos-Reginw, Retz. (,Thc Taman tree of India or 
Pyinma tree of Burma.) 
Distribution. — A large deciduous tree of Assam, Eastern Bengal, 
Clvittagong, Burma, North and South Kanara, the Malabar Coast, in 
which localities it is common", in the Circars and Chota Nagpur it is scarce. 
Cultivated in many parts of India as an ornamental tree, which when in 
flower is very beautiful. Plantations of this tree have also been made, 
chiefly in Assam. The tree is generally found growing near or along 
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river banks, lakes, and in swampy localities. It grows to an enormous 
girth though the length of the bole up to the first branch rarely exceeds 
20 to 30 feet. 

Quality of the wood. — This tree yields a most excellent timber, being 
one of the important timber trees of Assam, Eastern Bengal, Chittagong 
and Burma. In colour it is light red, being brighter when freshly cut 
than in a seasoned state ; hard, durable, smooth, works easily, and takes 
a good polish ; lasts well under water, and able to stand rough wear 
and tear. Its weight is 40 lbs. per cubic foot and the transverse 
strength of two tests gave 5-22 tons per square inch. 

Uses. — The excellent qualities of this timber render it useful for many 
purposes. It is used for house-building, carts, bridge-construction, all 
parts of boats, such as keels, masts, spars and paddles, well construction, 
furniture-making, gun-stocks, and wherever strength and durability to- 
gether with lightness, are demanded. The timber has been recommended 
fox carriage-building in England. Troup says it is sometimes used in 
Burma in coopers' work, and Beddome also mentions it as being used 
in Ceylon for this purpose. 

Outturn and prices. — The outturn from Assam is considerable, es- 
pecially from the more remote Divisions, where fellings have been less 
severe in past years. The timber is exported to Bengal; for instance, 
about 20,000 cubic feet are exported yearly in the log from the Sylhet 
Division (Ledger Report of 1897). In other Assam Divisions the supply 
is consumed locally, Prome Division in Burma can supply at least 200 
tons yearly, and many other Burma Divisions similar quantities. From 
North and South Kanara and the Malabar Divisions, where the tree is 
not so common, only limited supplies of 20 to 40 tons could be procured 
annually from each locality. In the Ledger Report abovementioned, 
the selling price in Sylhet district is given as Re, 1 to Rs. 2 per cubic foot. 
In Lakhimpur planks 15'xl"xl8" sell for Re. 1-4 to Re. 1-8 each. 
The Divisional Forest Officer, Prome in Burma, gives the price as 
Rs. 18 to Rs. 20 per ton in the rough. 

Enquiries. — Enquiries for this timber should be made of the Chief 
Conservators of Forests, Burma, Maymyo, and Central Provinces, Nag- 
pur ; of the Conservators of Forests, Eastern and Western Circles, 
Eastern Bengal and Assam ; of the Conservator of Forests, Southern 
Circle, Bombay, Belgaum ; and of the Conservator of Forests, Southern 
Circle, Madras, Coimbatore. 

Minor products, — Nil. 
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51. Lacjerstromia, lanceolaia, Wall. (The Nana or Benteak of the 

West Coast.) 

Distribution. — A very large, cylindrical-stemmed tree of North and 
South Kanara, extending southwards into Malabar and Travancore. It 
grows to a great size in favourable localities, attaining a height of 100 
feet and over with a girth of 8 and 10 feet and a clean bole of 50 to 
60 feet in length. 

Quality of the wood. — This tree yields one of the best timbers of the 
West Coast. It is of dull red-brown colour, straight-grained, moder- 
ately hard, very elastic and tough, durable, especially in salt-water, 
weight 45 lbs. to the cubic foot and, therefore, about equal to teak. Its 
co-efficient of transverse strength is 4-61 tons per square inch according 
to two tests recently carried out at Sibpur. It is liable to split if not 
carefully seasoned. 

Uses. — The timber is in great demand on the West Coast for ship 
building. Nearly all the best native crafts plying up to Bombay and the 
Persian Gulf are made either of this timber or of teak. Fancy prices are 
paid for good mast-poles of this timber. A regular supply is sold to the 
Madras and Southern Marhatta Railway, chiefly for planking and rafters 
for construction work. It is used locally for building, bridging, cart- 
construction, agricultural implements, coffee-cases and furniture. 

Outturn and prices. — The possible outturn is considerable, while large 
logs from 1 to 2|- tons are obtainable. In the West Division of the North- 
ern Kanara Collectorate, 18,315 trees over 6 feet girth were enumerated 
in one valley only. The Working-Plans in the four forest Divisions of 
North Kanara fix the total number of trees, of over 7 feet girth, to be 
felled annually at 2,904, yielding about 3,000 tons. The price of this 
timber on the coast at Karwar is from Rs. 40 to Rs. 64 per ton, while 
in the Ghat depots it is less, as the cost of exporting the timber outside 
the district is greater. 

In the South Kanara and Malabar districts the supply is nearly equal 
to that of North Kanara, while the tree is also common in the Tinnevelly 
District. 

Mr. Brown, of the Malabar Saw Mills, puts the possible annual amount 
available at Kallai, Calicut, at 2,500 tons and the price of scantlings at 
Rs. 1-15-6 per cubic foot, and of planks at Rs. 2-1-6 per cubic foot, 
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Enquiries. — Enquiries for this timber should be sent to the Conser- 
vator of Forests, Southern Circle, Bombay Presidency, Eelgaum ; and to 
the Conservator of Forests, Southern Circle, Madras Presidency, Coim- 
batore. 

Minor products. — Nil. 

52. Lagerstromia farm-flora, Boxb. (Dhaura or Bondarah.) 

Distribution. — A large deciduous tree, found all over India, except in 
very dry localities, scarcer in the south of the Peninsula. It is found aa 
a large tree in the sub-Himalayan forests, as a moderate-sized tree in 
Central India, Khandesh and the Deccan, and as a small tree of 3 feet 
girth and 40 to 50 feet in height in Guzarat. It is an important 
species, both for the good quality of the timber which it yields as 
also for sylvicultuial Teasons. 

Quality of the wood. — The wood is grey-brown in colour, very hard, 
cutting to a smooth shiny surface, durable and not readily attacked by 
white-ants. The timber is difficult to -work, and rather liable to split. 
Its durability is shown by the fact that it is in great demand by villagers 
for posts to be placed in the ground in the construction of their houses ; 
in this state it is said to last far longer than most other timbers. It is a 
moderately heavy timber, weighing 53 lbs. per cubic foot. 

Uses. — The timber is used in all parts of house-construction, except 
planks, for cart-shafts, spokes, 'axles and felloes of wheels, for boats, tool- 
handles, agricultural implements, and to a limited extent as sleepers, 
A trial was given to this timber by the Opium Agent, Behar, who re- 
ported on it as follows : — 

" Wood rather heavy, but chests keep in good condition. It shrank 
a little more than Keora (Sonneratia apetala), but otherwise 
compares very favourably with that wood." 

It produces an excellent fuel.. 

Outturn and prices .—Tim possible outturn is considerable, as it is not 
an uncommon tree in most deciduous forests, though in some cases the 
cost of extraction is considerable, the tree being sometimes thinly scatter- 
ed over large areas. 

As an example of the possible outturn from any one locality, the Divi- 
sional Forest Officer, Goalpara, estimates the annual output of this tim- 
ber at 30,000 sleepers. 
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Minor products. — The bast yields a coarse fibre, which is made into 
ropes ; otherwise the minor products yielded by this tree are unimport- 
ant. 

53. Mangifera indica, Linn. (The Mango tree,) 

Distribution. — A large evergreen tree, found wild and cultivated all 
over India and Burma. Brandis says it is indigenous in Burma, the 
Western Ghats, in the Khasia Hills, Sikkim and in the ravines of the 
Satpuras. There is some doubt as to whether it is wild in the Western 
Satpuras ; it is true it occurs in that locality up the ravines, but from 
its local distribution, generally near recognized Bhil halting-grounds, and 
old settlements, the question is open to doubt. The popular conception 
of the mango tree is that it is broad-crowned, with a large, rather short 
stem. When found hi the moist deciduous or evergreen forests of Kana- 
ra and Malabar, such a description would be incorrect. It is there often 
found as a tall tree, with a long straight stem of 10 and 12 feet girth, 50 
to 60 feet to the first branch, and with a comparatively small crown. 

Quality of the wood.— The, wood is grey-brown to dark-brown in colour, 
streaked with darker coloured tissue, hard, durable and lasts well in 
water. Dugouts made of it last 12 years and more. It seasons well and 
doe3 not warp or shrink when jointed. It is not a handsome timber, 
being somewhat coarse and twisted in the fibre. Weight is 42 lbs. per 
cuhio foot, and its co-efficient of transverse strength between 3-2 and 
5 - 2 tons per square inch. 

Uses. — The timber is of considerable value, being extensively used 
for building purposes in the shape of beams, rafters and planks ; 
about 50,000 opium-chests are made annually of this timber in Behar. 
It is also used in Dehra Dun for tea-boxes and elsewhere for packing- 
cases. On the West Coast and in Madras the timber is highly prized 
for dugouts, it being one of the most sought after species for this 
purpose. Boats and ships are also made of this timber, its other uses 
being for agricultural implements, carts, wheels, and coopers' work. 

Outturn and prices. — Owing to the demand for this species, the ma- 
ture trees in many parts of the country are fast disappearing, and though 
the tree is extensively cultivated, the yield of big trees in the near future 
must necessarily be limited. On the West Coast there are still consi- 
derable supplies. The price varies from 10 annas to Re. 1-4-0 per cubic 
foot, according to the demand and possible supply. 
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Enquiries. — Enquiries for this timber should be made in tlie local 
timber markets, when not in the neighbourhood of forest areas, as the 
supply from cultivated lands is considerable. In the vicinity of forest- 
areas they may be made of the Conservators of Forests, Punjab, Lahore ; 
Bengal, Darjeeling ", Eastern and 'Western Circles, Eastern Bengal and 
Assam, Shillong ; Eastern and Western Circles, United Provinces, Nairn 
Tal ; Central Circle, Poona, Southern Circle, Belgaum, Northern Circle, 
Bandra, in the Bombay Presidency ; Northern Circle, Waltair, Central 
Circle, Madras, and Southern Circle, Coimbatore, Madras Presidency ; 
and the Chief Conservator of Forests, Central Provinces, Nagpur. 

Minor products. — For reference to the fruit of this tree, see page 
147. 

54. Melia indica, Brandis. (The Neem tree.) 

Distribution. — It is doubtful if this tree is ever found in a wild state 
and though found in the forests nearly all over India, it has generally 
been sown of planted or sown itself from cultivated treesr It has been 
universally planted as a road-side tree and near village sites. Though 
the timber is only moderately good, nearly every part of this tree is used 
by natives for one purpose or another. 

Quality of the wood. — The sap-wood is grey, the heart-wood dull-red 
in colour, fairly hard and durable, close-grained and slightly scented. Its 
weight is 50 lbs. per cubic foot and the co-efficient of transverse strength, 
according to Unwin, is from 2*55 to 5'125 tons to the square inch. 

Uses. — The timber is used in the construction of the poorer class of 
native houses for posts, beams and rafters, for carts and cart-wheels, 
ploughs, oil-mills, furniture- making, ship-building and carved Hindu 
idols (Gamble). 

Outturn and prices. — The timber of this well-known tree does not 
often come on the market in large quantities, and the supply is irregular. 
The price of the timber is not known, as it must depend entirely on local 
conditions ; it can, however, rarely exceed 4 annas per cubic foot. 

Enquiries. — All enquiries for the timber should be made of local 
Divisional Forest Officers and contractors. 

Minor products. — For information as to the uses of the seed, see 
page 128. 

The leaves of this tree are used for driving ants out of houses, by 
spreading them round the infected places, and the bark is sometimes 
used in native medicine. 

?8 
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65. Mesua ferrea, Linn. (The Nahor tree of Assam.) 

Distrihition. — A large straight-stemmed tree, found in the ever- 
green forests of Assam, especially in the Charduar and Nambar forests, 
Khasia Hills, Cliittagong, the Ghat forests of the West Coast, more com- 
mon in Malabar than in Kanara, in Tenasserim, Upper Burma and in the 
Andamans. It has been largely cultivated in Burma, chiefly round Bud- 
dhist monasteries and on tank-bunds. It grows to a great size in Assam, 
Burma, n the Honawar Range in Nbith Kanara and in the Malabar 
District, while in the Andamans, Gamble says, logs square up to 60 feet 
in length and 2 feet siding. 

Quality of the wood. — The wood is dark-red in colour, extremely hard 
and heavy. As regards its durability, the Tezpur-Balipara Railway 
state that the sleepers that were put down were quite sound after four 
years' fc.ial. The Engineers of the above railway, as also of the Assam- 
Bengal Railway, state that the wood is not attacked by white-ants, 
though they say that it is liable to crack. The sleepers of this timber 
put down as an experiment in 1900 by the Madras Railway, were all 
sound in 1904. Troup says it should not be used unless well seasoned, 
otherwise it is liable to warp and split. It is difficult to work, owing to 
its weight and hardness. It weighs about 70 lbs. per cubic loot, and is 
therefore equal in that respect to ebony or Anjan, while its co-efficient 
of transverse strength is as high as 8 tons per square inch. 

Uses. — Sleepers of this timber are in use on the Dibru-Sadiya, Assam- 
Bengal, and Tezpur-Balipara Railways, and trials have been made 
with it on the Madras lines. It is also used for building purposes for 
beams and posts, but not for planking, in bridge construction, p'ers, jet- 
ties, for carts, agricultural implements, gun-stocks, masts, helms and tool- 
handles. Troup says it has been used on Burma Railways for ballast 
wagons with some success, though it has been reported to warp badly. 
The Chief Engineer, South Indian Railway, thinks that this timber 
deserves further trial. 

Outturn and prices. — The supply from the Assam forests of the East- 
ern Circle is considerable, though no data are availaF.e as to the actual 
amount. It is a'so to be had in fair quantities in Burma, especially from 
the Tenasserim Circle, in Madras from Malabar, and from the Andamans. 
To illustrate the prices which are realized for this timber it may be stated 
that the Assam-Benga Railway pay Re. 1-8 per cubic foot and the Dibru- 
Sadiya Railway Re. 1-5-4 per cubic foot for sleeper wood. 
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The amount available on the West Coast is not known, but is reported 
to be cons derable. At Kallai, Calicut, scantlings sell for Bs. 2-1-0 and 
boards for B>s. 2-3-0 per cub c foot. The cost of shipping from Calicut 
to Bombay is Es. 10 to Rs. 12 per ton. 

Enquiries.— Enquiries for this timber should be made of the Chief 
Conservator of Forests, Burma, Maymyo ; o the Conservator of Forests, 
Eastern Circle, Eastern Bengal and Assam, Shillong ; of the Conservator 
of Forests, Southern Circle, Bombay, Belgaum ; of the Conservator of 
Forests, Southern Circle, Coirnbatore, Madras ; and of the Deputy Con- 
servator of Forests, Andaman Islands, Port Blair. 

Minor products. — For reference to the oil expressed from the seed of 
this tree, see page 127. 

56. Mimusops Elengi, Linn. 

Distribution. — A large evergreen tree of Southern India, South Burma 
and the Andamans. It is found on the "West Coast as a large tree in the 
evergreen forests, and as a smaller tree on the East Coast. It is a large 
tree in Martaban, Tenasserim and the Andamans. Much cultivated in 
many parts of India for its fruit. 

Quality of the wood, — The wood is dark-red in colour, extremely hard, 
close-grained, cutting to a smooth surface, durable, difficult to work, but 
takes a good polish. Its weight is 60 lbs. per cubic foot and the co- 
efficient of transverse strength, according to Everett, 10-38 tons per 
square inch ; it is therefore one of the strongest of Indian timbers. 

Uses. — The timber is used as beams and posts in house-construction ; 
in Guzarat it is used for oil-mills by the Ghanshis, though Kosum timber 
is preferred. Gamble, quoting Graham Anderson, says it is used in 
preference to other woods for rice-pounds in Mysore. Troup says it is 
used for piles, carts, shafts, axles, naves of wheels, boats, cabinet-work 
and walking-sticks. 

Outturn and prices. — Though not an uncommon tree, the timber is 
not generally found on the market as the tree is not often fehod owing to 
the value of the flowers, fruit and bark. It is therefore practically im- 
possible to state the outturn for any locality. 

Enquiries — Enquiries for this timber shoiUd be made of the Chief 
Conservator of Forests, Burma, Maymyo ; of the Conservators of For- 
ests, Northern Circle, Waltair, Central Circle, Madras, Southern Circle, 
Coirnbatore, in the Madras Presidency ; of the Conservators of Forest 
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Southern Circle, Bombay, Belgaum, and Central Circle, Bombay, Pooiia ; 
and of the Deputy Conservator of Forests, Andaman Islands, Port Blair. 
Minor products. — The fruits of this tree are edible, the hark is used 
locally for tanning, and the seed produces an oil used for lighting 
and cooking. 

57. Odina Wodier, Roxb. (The Jhihgan or Mohin tree.) 

Distribution.— One of the commonest trees in the hotter parts of 
India and Burma ; also found in the Andamans. In dry localities, 
such as Central India, Rajputana and the Deccan, it is found as a 
moderate-sized to small tree ; in somewhat moister localities it grows 
to a large size, 50 to 60 feet in height, with a spreading crown and has 
not an unhandsome appearance. A tree measured in Guzarat was 
45 feet high and 22 inches diameter, and tins would be an average tree 
for that locality. In Ankola in North Kanara, which is a moist locality, 
records show trees of 8 feet in girth. In Burma the tree grows to 
7 and 8 feet in girth with a clean bole of 30 feet. 

Quality of the wood. — In colour the sap-wood is grey- white, the hearfc 
wood small, brick-red, turning darker on exposure, moderately hard, with 
a close though short fibre, cutting to a smooth even surface. In 
the moister localities, where the tree grows to a good size, the heart- 
wood is larger and of commercial value, but in very dry localities it rarely 
measures 6" across, and is therefore of less value. The timber seasons 
well, does not warp, and is said to be immune to the attacks of white- 
ants. It is fairly durable under cover, but not so if exposed to excess 
sive moisture. Its weight is 50 to 55 lbs. per cubic foot ; tests for its 
c'o-emcient of strength vary enormously, ranging, according to Gamble* 
between 2"34 and 6 - 6 tons per square inch. 

Though the timber is only of fair quality, it has in many localities 
obtained a somewhat disproportionate value in the eyes of the local com- 
munities, chiefly due to the fact that it is procurable where other far 
superior timbers are either uncommon or very expensive; It has in 
consequence been employed for many purposes for which it is not al- 
together suitable in default of better timber being obtainable. It may, 
therefore, under the circumstances be classed as a valuable and useful 
timber in certain localities. 

Uses. — It is chiefly used for planks for doors and windows, spear- 
shafts, scabbards, agricultural implements such as tool-handles, clod- 
crushers, rollers, oil-presses, for cattle-yokes, wheel-spokes, posts for 
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fences, carving and well-scoops, also in turnery work in the manufacture 
of bowls and jars. It is suitable for match-splints but not for boxes 
(Roller). Troup says it is also used for mining-props in the Mohpani 
colliery. It has been tried for sleepers but failed. 

Outturn and prices,- — The trees are generally exploited together with 
other species from the annual felling areas, fairly large quantities often 
being available. The Agricultural Ledger, No. 16 of 1900, gives ex- 
amples of local prices of this timber. It states that in the Punjab the 
local price is Ee. 1 per tree. In Kangra its value is put at 2 annas per 
cubic foot. In Madras the best prices are 3J annas per cubic foot. In 
Pegu, Burma, it is said to be sold in lots with other woods for Es. 600 to 
Rs. 1,000 per 100 logs of 6 feet girth and over. In most divisions in 
Burma there is no trade in this wood ; only in Mandalay some 50 tons are 
sold annually for Rs. 12-8-0 to Es. 18 per ton. In the Bombay Presi- 
dency it fetches up to 2 annas per cubic foot. It is used as fuel in 
GuzaTat. 

Enquiries. — Enquiries for tins timber should be made of any local 
Divisional Forest Officer, or better still, of local timber merchants. 

Minor products. — For reference as to the use and value of the 
gum, see page 137. 

; 58. Ougeinia dalbergioides, Benth. The Tinnas, Tewas or San* 

dan tree.) 

Distribution. — A moderate-sized deciduous tree, found nearly a]] 
over India, very common, according to Gamble, in the hot valleys o £ the 
lower Himalayas up to 5,000 feet ; throughout Central India, the Sat- 
puras, Deccan, and extending on the south to the Godavari, eastwards to 
Orissa and westwards into Guzarat. In very dry localities it is found 
as a small tree, often with a tendency to a cork-screw shaped stem. It 
grows to a large size in the Mungod and Supa Working Circles of North 
Kanara and in the Angul forests of Bengal where the tree attains a 
girth of 6 feet and over and 30 to 40 feet bole. In Orissa they are also 
reported to grow to this size, elsewhere 2J to 4 feet girth maybe taken as 
the average size of the tree. 

Quality of the wood. — The colour of the wood is grey to grey-brown, 
mottled, handsome, close-grained, very elastic, tough and hard, espe 
cially in the case of slow-grown trees. It takes a good polish, seasons well, 
weight 55 to 60 lbs. per cubic foot, and the co-efficient of transverse 
strength, according to Talbot, is 6" 71 tons per square inch, this being the 
average of six specimens. A piece 16" X &" X 4" °$ ''bis timber recently 
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tested fox transverse strain at Sibpm: sheared with a load of 16'8 tons 
instead of breaking, Both shearing and compression tests gave high 
results. 

Uses. — The toughness and elasticity of this timber render it most suit- 
able for shafts for carte, axles, naves, palanquin-poles, oars, axe and tool- 
handles. It is also used for furniture, agricultural implements, such as 
ploughs and yokes, tent-pegs, spinning-wheels (Madras) and well-con- 
struction. 

■ Outturn and prices. — The outturn from the Deccan forests is restricted 
to poles and small logs in nearly every forest division in the Cen- 
tral Provinces, United Provinces and Deccan. This timber is felled 
. together with other species, a moderate supply only being obtainable from 
each district. To illustrate the possible outturn and prices from localities 
for which information is available, and which has been furnished by the 
various Divisional Porest Officers, the following figures are given : — 



locality. 

tJNTCED PeOVINOES. 
Salrraielr Division 

dauda Division . « 

Gurakhpur Division 

iimidellchand Division 
tClitJi'i Division . 



Aimil Division 



GhaiV'nyaa Division 



Amount available. 



SI 7.0 at trees or logs 
available. 



3fotvery common , 



Fairly common 



Fairly common, locally 



Fairly common 
places. 

Fairly abundant 



A fairly Urge num- 
ber : f ti'eCS Of lllirt 

species arc to bo 
found in the Angul 
forests. 



Found in Mr abun- 
dance. 



t (i 4 feet girth 



10 feet clear bole and 
3 to 4 feet in girth. 



10 to 12 feet dear 
bole, 3 to 4 feet 
girth. 

20 feet clear bole, 13 
feet girth. 



4J feet girth 



A large tree iiji to S 

to 7 feet girth, -1! 

feet girth being the 
minimum cutting 
Ki/e ; yielding logs 
up to 2r> cubic 
feet. 

iiO feet clear bole and 
-1 feet (rjrtli. 



Approximate value. 



6 annas per cubic foot in forest, 
IB annas per cubic foot at Bah- 
raich station. 

8 annas per cubic foot in round, 
12 annas per cubic foot, roughly 
squared, lie. 1 poi cubic foot on 
station. 

8 to 10 nimas per cubic foot in 
forest, about 1!) annas per cubic 
foot on rail. 

B annas to He. 1 porpolo (balli) 
according to size. 

Billets !1 feet, girth and 3 feet 
long sell readily for 12 anuas to 
lie. 1 each on rail, Royalty for 
billets 3 feet long and under 30" 
girth a mums each, over ISO" 
girth i annas each. 



8 to 12 annas jkt cubic font in 
forest and M annas per cubic 
font on rail. 



Possible yield 2,000 cubic feet per 
annum, lb-ices lie. 1-4 per 
cubic foot and cost of extrac- 
tion to rail 8 to 12 annaa per 
cubic foot. 
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• locality. 

UEOTKAI PROVISOES. 
Melghnt Division 



Size oE trees or logs 
available. 



2J feet girth, 15 feet 
clear bole. 



Hulilaua Division 



Betul Division . 



BOMIUT. 

Central Circle, Khan- 
dcah and Nasik 
Divisions, 



Auwunt available. 



Fairly common, 5% 
of tiie growing 
stock ; demand 
good. 



Not very abundant, 
most common in 
Ambalawa forest. 

Common throughout 
thG dislck't, fornix 
ing as much as 20% 
of the crop in some 
forests. The esti- 
mated outturn Is 
put at 6,000 cubic 
feot per annum. 



A fair amount of 3 to 4 feet girtli and 
the timber is avail- J 15 feet clear hole, 
ahle from Khandesh 
and Nasik Divisions. 



2 feet girth and 12 to 
15 feet bole. 



SI feet Birth and 14 
feet hole. 



Approximate value 



In lengths of 15 feet. 

10"-l.l"..4 annas each. 

H"-18"..10 „ 

18"-22"..Ee. 1 

22"-26"..Ro. 1-12 ,, 

26"-30"..Hs, 2-12 ,, 

30'-34'. .Rs. i 
In lengths of 8 feel half price 

Es. 15 per cart-load of emaunds 

at Elichpur and lis. 18 at Ifm-si, 

on rail (1 nmund - 82 lbs,). 

E.s, 8 per cart load of 10 cubic 
feet is the local price. 



4,03(1 cubic feet sold for lis. C70. 
or slightly over 2 annas pel 
cubic foot, la the forests. The 
Con ervator, Mr. Ilogers, 
remarks that it is as valuable a9 
teak in Betul Division. 



6 to 8 annas per cubic foot in the 
forests. 



northern Circle, Surat 
and Thnna Divisions. 



Southern Circle, East- 
ern and Northern 
Divisions. 



Maiwas. 
Gaujam Division 



In tlie Bangs 2 to 3 annas per 
cubic foot. 



In the Surat Dangs I 4 feet firth, 20 feet 
and Mandvi forests , bole, 
it is a fairly com- 
mon tree, 

In Thnna District ] 
fairly common in 
places only. i 

Common in the Kupa j feet ?irth and 30 | Price in forest 8 to 12. annas per 

and Mungod foresta feet clear hole. ' cubic foot. Possible outturn 

of North Kanara, 3,000 cubic feet and more, 
found as a largo tree . : 



10 to 20 feet hole and 
3 to 5 feet girth. 



Price on rail or in depots Us. 'A 
to lis. 4 per kandi of 784 lbs. 



Scarce 



. ■ 4 feet ginh and 20 
feet clear bole. 



8 annas per cubic foot in forest. 



Enquiries.— Enquiries for this timber should be made of the Conserva- 
tors of Forests, Punjab, Lahore ; Eastern and Western Circles, United 
Provinces, NainiTal; tlie Chief Conservator of Forests, Central Provinces, 
Nagpur ; the Conservator of Forests, Bengal, Darjeeling ; the Conservators 
of Forests, Central Circle, Poona, Northern Circle, Banclra, and Soutkrh 
Circle, Belgaum of the Bombay Presidency ; and of the Conservators of 
Forests, Southern Circle, Coimbatore, and Northern Circle, Waltair, 
Madras Presidency. 

Minor p-oduots.—Witli the exception of the hast fibre and a red gum of 
little value, the tree yields no minor products, 
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59. Pioea Mormda, Link. (The Himalayan Spruce.) 

Distribution. — A lofty straight-stemmed tree of the Himalayas, extend- 
ing from Bhutan to Afghanistan at 7-11,000 feet elevation. This very fine 
tree grows to an enormous height and attains a groat girth. Troup records 
a tree near Konain, in Jaunsar, of 200 feet in height and 24 feet girth; nor 
is this altogether uncommon, for many trees are to be found in these for- 
ests of 160 to 180 feet height and 12 feet and over in girth. 

Quality of the wood. — The wood is white to white-grey in. colour, soft to 
moderately hard, and very similar to the European spruce in appearance and 
quality. As regards its durability, it compares but poorly with the timber 
of Deodar. The timber was experimented with in the shape of sleepers 
by the North- Western Railway, and out of 829 sleepers laid down 32 had 
to be replaced within 466 days, the average life of the sleepers being put 
at 2-J years. It is very probable that sleopers of this timber treated with 
a good antiseptic solution would last very much longer. Under cover the 
timber is moderately durable. Its weight is approximately 30 lbs. per 
cubic foot. 

Uses. — The timber is most suitable for packing-cases, tea-boxes, fruit- 
crates and as planks for house-building. It might well be tried for sleepers 
if first treated with an antiseptic solution. It yields a most excellent wood- 
pulp (Sindall) and makes up well into match-boxes and sticks (Boiler). 

Outturn and prices. — The figures of total possible outturn of spruce 
timber are not available, but so as to illustrate the yield in some districts 
the following figures are given : — 



Locality. 


Outturn. 


Size of logs or trees. 


Approximate value. 


PUNJAB^, 








Kangra Division 


'l'he "Working -Plan 


Minimum felling girth 


About Us. 10 to IRs. 15 per ton. 




contemplates 1,831 


Qt trees at breast- 






trues of both spruce 


height 7 feist 6 in- 






and silver fir being 


ches. 






cut annually. 






United Tjiovinces. 








Jaiiusar Division 


The "Working-Hun 


Minimum felling girth 


Value o£ timber within 12 inil«R 




puts tho outturn at 


of trees at brcnat- 


of Cliakitiata, standing in the 




800 treiia of spruce 


height (i feet. 


forest, 1 anna to 2 annas per 




and silver 11 r per 




cubic foot. 




annum. 







As an illustration of the amount of spruce timber at pwsmt 
coming down the Jumna and Tons, and caught at the junction of the 
two rivera by the Dakpathar boom, the following figures are given. 
It must, however, be remembered that the figures by no means 
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represent the total amount of spruce timber available annually but 
only the existing outturn. Were a demand to arise the amount 
exported would at once increase. Figures for the year ending March 
1910 are :— 







No. 


Cub 


io feet. 


B. G. sleepers, 10 feet long 


6,340 




22,190 


» S» " 5, », 


. 


339 




847 


M. Q. sleepers 


Total 


1,668 




2,487 




8,337 


i 


26,524 



The Conservator of the Punjab estimates that he could supply 52,500 
B. G-. sleepers annually from the Kulu, Hazara, Bushahrand Chamba Divi- 
sions at Ee. 1-12 to Es. 2 per sleeper. In carrying out the experiment 
above referred to, as to durability of the timber for railway sleepers, it was 
found that it cost, exclusive of royalty charges, about Ee. 1 to land a 
B. C sleeper from the Jaunsar forest at Saharanpur. ■ 

Enquiries. — Enquiries for this timber should be made of the Conservator 
of Forests, Punjab, Lahore; of the Conservators of Forests, Eastern 
and Western Circles, Nairn Tal, United Provinces, respectively; and of 
the Conservator of Forests, Kashmir. 

Minor 'products. — None of importance. 



60. Firms excelsa, Wall. ('The Blue Pine.) 

Distribution.^- A large evergreen tree found in the Himalayas from Bhu- 
tan to Afghanistan, at elevations of 0,000 to 12,500 feet, though not 
indigenous in Central and North- West Kumaon or Sikkim. 

It does not grow to the size of Deodar, Spruce or Silver Fir, but is never- 
theless a fine straight tree, up to 130 feet in height and 10 feet girth 
and over. 

Quality of the wood. — The timber of the Blue Pine is superior to that of 
either the Long-needled Pine, Spruce or Silver Fir, and comes next in qua- 
lity to Deodar timber. Tho heart- wood is light-red in colour, very resin- 
ous, not brittle, and easy to -work, durable under cover and fairly so in the 
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open . As regards the durability of Blue Pine, 927 sleepers were laid down in 
March 1907, as an experiment, on the North- Western Bailway and by 
August 1908 none had to be replaced, though the Executive Engineer re- 
ported signs of dry-rot. At the same time as these sleepers were laid down, 
sleepers of the Long-needled Pino (Ghir), Silver Fir, and Spruce were also 
given a trial, some of each of which had at the time of inspection already 
been taken up as useless. The weight of the wood is 30 lbs. to the cubic 
foot, while the co-efficient oE transverse strength, according to tests 
recently carried out at Sibpiu, gave 3-08 tons to the square inch. The 
timber floats well and does not get water-logged. 

Uses. — As mentioned above the timber is hardly durable enough for 
sleepers unless first treated with an antiseptic solution. It is extensively 
used for planking and in house-construction, having the advantage over 
Deodar timber in that it is not highly scented nor apt to exude oil, which 
collects dirt. It is also used for shingles, tea-boxes, packing-oases, boat- 
building, troughs and water channels. It has been passed as suitable for 
match-boxes and sticks, the latter being very strong (Roller). A Calcutta 
firm of , pencil-makers have passed it as fairly suitable for pencils, 
but inferior to Podocarpus neriifolia, for that purpose. 

Outturn and, prices. — As an indication of possible outturn of Blue Pine 
timber in various localities, the following examples may be mentioned : — 



locality. 



Punjaii. 
BUsliatir Division 



Dunga-Galli and" Tun' 
dlann. 



UX1TKD L'noVI.VOES. 

Jaunsur Division, Deo- 
ban Working Circle, 



Toliri-Gitrhwnl JJcuacd 
forests. 



Outturn. 



The jl verage aales for 
the last, eleven 
years, ending 1SU2, 
"wore 13,704 cubic 

feet. 

The Working Plan 
fixes 778 trees to be 
eut per armum. 
The average anuuftl 
amount aoiil in the 
depot at .Thclum, 
between 18f)H and 
11)03 was 4,104 eu- 
bie feet. 



Tin" WorkingTlau 
contemplates 40 
steins to be felled 
annually. 



Size of tret's. 



Not known 



Tile minimum size 
of trees to he felled 
is iixed at 8 feet 
girth. 



Value. 



The average x>rice realized during 
that period wn3 4'28 annaa per 
cubic foot. 



The estimated valm of each tree 
standing in the forest is Its. 10. 
The average price in the d^pot 
v,'as 7"43 annas per cubic foot. 



Minimum size of trees Value estimated at. its, to 



to he cut 21" dia- 
motor. 



Its, 8 per tree, standing in tho 
forest. 



Value of trees standing in the 
forest Es. each. 
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As an illustration, of the amount of Blue Pine timber cut from the forests 
along the Tons and Jumna and floated down those rivers to their junction 
near Dakpathar, the folio wing figures maybe cited, for the year onding 
March 1910 :— 



No. 


Cabio feet. 


B.G. sleepers ! 19,808 

-M. G. „ ! 10,947 

Sleepers 8 foot long i 782 


00,328 

16,420 

1,955 


Total .! 31,537 

. . . " . . . i 


87,703 



Of this amount by far the greater portion finds its way down to the 
rail at JagacLhari. North-Western Railway. 

Mr. Milward, the Divisional Forest Officer, Jaunstar, states that there is 
plenty of th's timber to he had, at Jagadhari railway station on the North- 
Western Railway at 11 annas per cubic foot. The rate of railing to How- 
rah works out to 7 to 8 annas per cubic foot, so that the timber landed 
in Calcutta would, be from Re. 1-2 to Re, 1-3 per cubic foot. 

The Conservator, Punjab, estimates that the Kulu, Hazara, Bushahr 
and Chamba Divisions could supply annually 52,500 B. G- . sleepers at a 
cost of Rs. 2-8 each. 

Enquiries. — Enquiries for this timber should be made of the Conserva- 
tor of Forests, Punjab, Lahore ; of the Conservators of Forests^ Eastern 
and'Western Circles, United Provinces, Naini Tal ; and of the Conserva- 
tor of Porests, Jammu and Kashmir State. 

Minor products. — For information as to the value and quality of the 
resin of the Blue Pine, see page 139. 

61. Pinus longifolia, Roxb. (The Long-needled Pine, or Chir.) 

Distribution.' — A large, more or less deciduous tree, much resembling 
the Scotch pine in appearance and forming forests little mixed with other 
species, except in Sikkim. It is found in the outer Himalayas and in the 
Siwaliks at elevations of 1,500 to 7,500 feet, often found stretching into the 
Himalayas up the larger valleys. Large areas covered, with tins species 
. are found in the Kangra Division of tlu Punjab, up the valley of the Tons 
in the Jaunsar Division, as also in the G-arhwal and Kumaun Divisions 
pf the United Provinces, and in Sikkim, 
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Quality of the wood— -Tho wood is rose to light-ied in colour, 'with long 
red streaks seeu on the vertical section, representing the large 
resin ducts. It is hard and strong, though less durable than the wood of 
the Blue Pine. Like that timber it would require treating antiseptically 
before it could be used for sleepers. It has, however, the advantage over 
tho Blue Pine in that the forests are more accessible and easily worked, 
besides extending over larger areas. In weight it is heavier than the 
wood of Blue Pine, being about 40 lbs. to the cubic foot. Gamble states 
that the timber grown in Sikkim is heavier by 2 or 3 lbs. and is also harder, 
stronger and more durable than the North- West timber. The co-efficient 
of transverse strength, according to tests quoted by Gamble and made 
by Captain Jones, gave 5-09 tons per square inch, while figures of other 
tests, carried out by Colonel Maelagan, R.E., gave an average of 1; 43 tons 
per square inch. It floats fairly well. 

Uses.— The timber is in considerable demand for house-building, tea- 
boxes, shingles, boat-building, rough furniture and carpentry. It is good 
for match splints, and for both the inner and outer covers of match-boxes 
(Evance). It was tried by the Bande Mataram Pencil Factory for pencils, 
but was pronounced to be too hard for that purpose. Troup gives it aa 
being useful for gymnastic and sporting requisites. 

Outturn and prices. — The possible outturn of this timber is very consider- 
able, the fixed annual yield for certain localities is given below, as an 
illustration of the amount available from State Forests : — 



Locality. 


Soli in past years. 


Puturo outturn. 


Size of trees to be 
felled. 


Value of the tim> 
ber. 


1 


2 


3 


4 


5 


Punjab. 
KiuiKra Division . 

United Provinces. 
Jauimr-Buwiu' 

Tehri-Garhwal Leased 
forests. 


Tho average an- 
nual sales during 
the tour years 
ending 1902-03, 
ol Long-needled 
and Blue Pines 
combined were ; — 
Scant lings = 

10,801 e.tt. 

4,161 e.tt. 
Mining m'Ops = 

4,4(!B'c.ft. 
TOTAL 10,430 eft. 


The number of 
trees to he ex- 
ploited la not 
ilxed, lmt an 
area oi 0,388 
acres is to he 
worked over au- 
iiually in which 
mature trees will 
he felled. 

The Worklng-Plan 
provides 1,808 
trees to ho felled 
annually. 


No trees to he 
felled under 
feet fi inches, 
girth. 

Minimum aizo un- 
der which trees 
are not to bo 
felled 18' din- 
meter. 


The average prices 
realized for 
timber sold as 
stated in column 2 
■were, as follows : — 
Scantlings 5'57 
annas per c. ft., 
rafters V74 annas 
per eft., and 
mining props fi'48 
annas per c.ft. ; 
broken pieces 3" 3 
anans per c.ft. 

The trnes arc esti- 
mated to fetch 
about Us. each, 
standing in tho 
forest. 

Trees f c fccli about 
Rs. per treo 
standing in the 
forest. 
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The amount of timber available annually from the Tons and Jumna 
forests, (i.e.) the amoxint passing the Dakpathar boom situated just below 
the junction of the two rivers, and which nearly all finds its way to Jaga- 
dhari station, North-Western Railway, for the year ending March 1910 
was as follows : — 



Size of pieces. Length. 


Nuraber of 
pieces. 


Cubic feet. 


Beams . . . . . 12 ft. 

B. G. sleepers 11 „ 

Ditto 8 „ 

M. G. sleepers 

Karis or scantlings 

Pieces ...... 


21,960 

211,714 

30,762 

50,278 

247,779 

6,237 


87,800 

740,999 

76,905 

76,417 

371,668 

6,237 


Total . 


668,720 


1,369,026 



The Conservator of Forests, Punjab, estimates that the Kulu, Hazara, 
Bushahr and Chamba Divisions could produce 23,000 B. G sleepers 
annually at Rs. 2-2 per sleeper. 

A thousand trees are sold annually from the forests in the neighbourhood 
of Naini Tal, and fetch standing about Rs. 10 per tree. 

The price of Chir timber at Jagadhari station on the North-Western 
Railway is from 10 to 12 annas per cubic foot, the cost of railing it to 
Howrali, 7 to 8 annas per cubic foot. 

Enquiries. — Enquiries for this timber should be made of the Conserva- 
tors of Forests, Eastern and Western Circles, United Provinces, Naini 
Tal, respectively ; of bhe Conservator of Forests, Punjab, Lahore ; and of 
the Conservator of Forests, Bengal, Darjeeling. 

Minor products. — The resin obtained from this tree is most valuable. 
For further notes on the subject, see page 139. 



• 62. Podocarpus neriifolia, Don. 

Distribution. — A large evergreen tree, with a short to moderately long 
stem, which, according to Brandis, is often not regularly shaped, though 
from the Andamans large and fine stems are said to be procurable. It 
is found growing in the evergreen forests of the Eastern Himalayas, in 
Sikkim, Assam and Eastern Bengal, Chittagong, in the Tenasserim and 
Martaban forests of Burma, and in the Andamans. 
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Quality of the wood. — The wood is, according to Gamble, light-yellow or 
yellowish-grey, homogeneous, even-grained, soft to moderately hard. It 
seasons well, without splitting or warping and, as might be expected from 
so even-grained and soft a wood, works easily and well. Weight 39 lbs, 
Co-efficient of transverse strength, according to Bennett, 472 tons per 
square inch. 

■ Uses. — The wood is admirably suitable for general carpentry, for which 
purpose it is extensively used. It is also used for building purposes, in 
boat-building as masts, spars and oars, and for tea-boxes. Mr. Ghosh of 
Calcutta states that it is fairly suitable for the manufacture of pencils, 
but being somewhat tough for this purpose, would be iznproved hy boiling 
in order to soften it. It has been provisionally passed as suitable by a native 
firm in Sialkot for the manufacture of set squares and similar mathematical 
instruments. 

Outturn. — The possible outturn is not known ; it is, however, fairly 
large from all sources, the Andaman forests containing many trees of this 
species. The price in that locality is about Es. 24 per ton. 

Enquiries. — Enquiries for this timber should be made of the Chief Con- 
servator of Forests, Burma, Maymyo ; the Conservators of Forests, Eastern 
and Western Circles, Eastern Bengal and Assam, Shillong ; and the Deputy 
Conservator of Forests, Port Blair, Andamans. 

Minor 'products. — None of importance. 

63. Popuhs eu'phvtica, Olivier. (The Bahan tree of Sind and the 

Pan jab.) 

Distribution. — A large deciduous tree found in Sind and the Punjab, 
and stretching into Baluchistan, Afghanistan and westwards to the Medi- 
terranean. It attains a large size in Sind, reaching from 6 to 8 feet in girth 
and 50 feet in height. 

Quality of the wood. — Heart-wood red, compact, fairly hard even- 
grained, not much over 32 lbs. per cubic foot in weight, fairly strong and 
moderately durable. 

Z7ses. — The value of this timber is enhanced by the fact that in many of 
the localities in which it is found other timber is not available. It is exten- 
sively used in Sind and Kashmir for boarding and as posts, for common 
furniture, lacquered boxes, and turnery. Boiler of Berlin says it is excellent 
for match -sticks, as well as boxes. It has been proposed for fruit-crates 
far the export of fruit from Baluchistan, 
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Outturn and prices. — The outturn from Sind and parts of the Punjab is 
fairly large. Gamble gives the price of .100 house-posts as Rs. 30 to Rs. 40. 
The Conservator of Sincl states the price of wood landed at Sukkur station 
to be 9 annas per cubic foot. 

Enquiries. — In Sind the timber is exploited by the annual coupe con- 
tractors. For the names and addresses of such persons enquiries should be 
made of the Conservator of Forests, Sind, Hyderabad ; and for those in 
the Punjab, of the Conservator of Forests, Lahore. 

64. Pterocarpus dalberi/ioides, Roxb. (The Andaman Padauk or 

Red- wood.) 

Distribution. — A very large semi-deciduous tree of the Andaman Islands, 
growing to a height of 80 to 125 feet with a clear bole of 20 to 50 feet and a 
girth 10 feet and over (B. 3. Osmaston). The trunk is frequently much 
buttressed, especially when growing in damp localities or on low-lying ground. 

Quality of the wood. — Mr. P>. B. Osmaston, Conservator of Forests, who 
has had a large experience of this timber, describes it as follows : — 

"Andaman Padauk yields a valuable ornamental wood, the colour of 
which varies in shade from a deep crimson, through cherry-red, dull-red, 
pink and reddish-brown to brown. The logs yielding the very best 
crimson-red wood constitute only about 5% of the yield, but about 70% 
of the logs extracted yield red wood of various shades fit for the foreign 
market. The remaining 30% consist of reddish-brown or brown timber, 
the ' off -coloured Padauk,' which is equal to the former in strength and 
durability, and indeed in every respect, excepting colour." 

The question of good, middling and inferior coloured wood must natur- 
ally be a matter of opinion, and no definite rules as to the classification can 
be laid down in this connection. Thus, in 1896-97 and 1898-99, countings 
were made to ascertain the proportion of " good-coloured" as compared 
with "off-coloured" logs ; the results obtained gave 808 good- coloured 
logs out of 1,460 counted, or 55'34%. 

Mr. Osmaston goes on to say that " seasoned wood weighs 48 lbs. per 
cubic foot. It is very durable, exceedingly strong (Everett's tests for 
the co-efficient of transverse strength gave an average of 5 - 01 tons per 
square inch), and seasons easily and well, either immersed in sea-water 
or in the dry. Sawn timber is practically immune to the attacks of 
insects, including white-ants, but is subject to those of marine borers, 
It works well, does not warp or crack, and takes a fine polish.' 

G 
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Mr. Osmaston in writing on the subject, states that the timber 
works -well, nevertheless it should be mentioned that it takes a great deal 
of working to bring it to a fine finish and polish. When the work is 
well done, the result is all that could be desired for high-class furniture 
and fittings. 

Uses. — This beautiful timber has been used for a variety of purposes; 
It was formerly extensively used by the Ordnance Department, especially 
in Madras, but they now seem to prefer the Burma Padauk, It is admirably 
suited for construction work, such as posts, beams and planks for floors 
and doors. Its high price, however, restricts its use to ornamental work, such 
as, fittings for railway-carriages, panelling, good furniture, billiard- 
tables, pianoforte-cases, wainscotting, and similar purposes. It has been 
exported to America in considerable quantities for fittings of Pullman-cars, 
and recently fine dining-cars were fitted with this timber at the East India 
Eailway Carriage Works, presenting a most handsome appearance. Troup 
says it has been used for boat-building, jetty-poles, and casks, 
but for the latter purpose it was not altogether suitable. 

The Chief Engineer, Madras and Southern Marhatta Railway, gays 
that sleepers obtained of this timber appear to be very good,, though he 
doubts the possibility of obtaining a large supply. In his last assumption 
ho is probably wrong, as the "off-coloured" logs would answer the purpose 
perfectly well, and, as stated above, the quantity of this class of timber is 
considerable. 

Outturn. —The possible annual outturn of this timber is from 4,000 to 
0,000 tons from the South and Middle Andanians, while that from the 
Northern Island may be put at 10,000 tons — an area which is at present 
not worked. 

The export of Padauk in 1906-07, 1907-08 and 1908-09 from the Anda- 
nians was 193,233, 33,310 and 33,036 cubic feet, respectively. The value 
of this timber is from Rs. 60 to Rs. 90 per ton at Port Blair, while very fine 
coloured logs fetch even higher prices. 

Enquiries.-— All enquiries for this timber should be made of the Deputy 
Conservator of Forests, Port Blair, Andaman Islands. 

Minor products. — None of importance. 

65. Pterocm"pus macrocarpus, Kurz. (The Burma Padauk.) 

Distribution. — A large deciduous tree of Burma, extending, according 
to Troup, from Bhamo in the north to Tenasserim in the south, to the Chin 
HiUa on the west, and eastwards to the borders of the Southern Sh«n 
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States, and possibly crossing into those States. It is found plentifully in 
the Mu, Ruby Mines and Mandalay Divisions, and also over a largo tract in 
the Pegu Yoma. Elsewhere it is scattered over the area in greater or less 
quantities, while in certain districts it is altogether absent. It grows to 
large dimensions, attaining 10 feet girth, but is more commonly found 
from 4| to 6 feet girth, 50 to 70 feet in height, and 20 to 40 feet clear 
bole. (Troup). 

Quality of the wood. — Heart- wood, according to Troup, "bright* 
yellowish-red to dark brick-red, sometimes streaked with brown ; hard; 
close-grained, with fairly large pores, occasionally cross-grained, requiring 
a sharp plane to plane it smooth, has a very agreeable odour. It seasons 
well witkoxxt warping, but is somewhat apt to develop cracks in seasoning 
if felled green. It is extremely durable, it lasts well under-ground and 
in contact -with water. Weight 55 lbs. per cubic foot, co-efficient of trans- 
verse strength 6 '58 tons per square inch." 

Uses. — This timber has for many years been used by the Ordnance De- 
partment in Madras, Jubbulpore and Poona, and is preferred to Andaman 
Padauk for that purpose. It is used for cart-wheels in Burma, strong 
furniture (particularly camp furniture), carriage-wheels, frames and shafts, 
billiard -tables (but is not so ornamental foe this purpose as Andaman 
Padauk), tool-handles, oil-presses, wood -paving, boxes, general carpen- 
try, ploughs, harrows and Burmese harps. (Troup). 

Outturn and prices. — Troup in his Forest Pamphlet No. 14 gives the 
following figures as the possible outturn : — 



Myittha Division 
Mu 








■ 


100 tons per annum 

200 „ „ 


Ruby Mines „ 
Mandalay „ 
Minbu „ 










800 trees „ „ 
100 tons ,, ,j 
40-50 „ „ „ 


Pyinniana „ 
Prome „ 










250 „ „ 
300 „ „ 


Toungoo „ 
Ataian „ 










400 „ „ „ 
200 logs „ 


S. Tenasserim „ 










10 tons „ 



The timber in Rangoon, after the Ordnance Department have made their 
selection at Rs. 100 per ton, sells for anything from Rs. 20 to Rs. 100 per 
ton. In Mandalay the 2nd class logs in recent years have sold for Rs. 18 
to Rs. 58 per ton, and short pieces, fit for making wheel-hubs, Rs. 80 
to Rs. 85 per ton, In the Mu Division it sella for Rs, 100 per ton. 
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Enquiries— -Enquiries for the timber should be made of the Chief 
Conservator of Forests, Burma, Maymyo. 

Minor products. — -None of any importance. 

66. Pterooarpus Marsupium, Roxb. (Honue Bijasal or the Gum-kino tree.) 

Distribution. — A large deciduous handsome tree, found in Central and 
Southern India and also to a small extent as far north as Kumaon and the 
Beliar Hills. 

It is found at its best in Southern India, in the South Kanara, Malabar, 
Coimbatore, Nilgiris, Salem, Tinnevelly, Kistna and Godaveri districts of 
Madras, in the North Kanara and Belgaum districts of Bombay and in 
Mysore. In the above localities the tree grows to 6 and 7 feet in girth, 
80 feet high, with a clear bole of 25 to 35 feet. One, 10 feet 8 inches girth, 
measured in North Kanara, may be considered as a large tree. 

In the Deccan, the Konkan and the Central Provinces districts it is 
found as a 3 to 5 feet girth tree. As evidence that very largo trees are not 
available in largo quantities from these localities it may be stated that the 
Conservator of Forests, Northern Circle, Central Provinces, would not guar- 
antee an annual supply of more than 500 cubic feet of this timber to the 
Ordnance Department, in logs of 16" quarter-girth at the centre. In the 
Buldana Division it is only found in small quantities in the Ambularna 
forest, as a tree 3 feet girth and 16 to 20 foet clear bole. In Betul Division 
it is more abundant and found as a 4J feet girth tree. 

In Guzarat it grows to 3 to 4 feet in girth and 60 feet in height, the 
largest tree recorded by tin writer in the Panch Mahals being 5 feet 11 
inches girth and 70 feet high, which maybe considered a somewhat excep- 
tional tree for that locality. 

Quality of the wood. — -The heart-wood is yellow to grey- brown, with 
darker streaks running the length of the tree. It is very hard and closo- 
grained, it works easily and to a good surface, is durable, has a good fracture, 
seasons well and is not affected by damp and changes of temperature. 
The Superintendent of the Gun-Carriage Factory, Jubbulpore, states that 
it is nearly as good as Burma Padauk. Its weight is 53 to 55 lbs. per cubic 
foot, while the co-elhcient of transverse strength of tests recently carried 
out at Sibpur gave an average of 3-75 tons per square inch. 

Uses.— The timber is used for building purposes, for door and window- 
frames, posts and planking, agricultural implements, such as ploughs, har- 
rows, and tool-handles, in making both, the body and wheels of native 
carta. It is extensively used in furniture-making, but has one drawback; 
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in that to'stop the yellow dye staining it has to be heavily varnished. 
The Ordnance Department in Madras use it for gun-carriage wheels, 
wheel-barrows and similar purposes. In the. United Provinces it is used 
for making drums, being preferred for this purpose to other timbers. It 
has been used for sleepers in Mysore and also on the Neemuch-Holkar line. 

Outturn and f rices. — The amount of timber available from one locality is 
generally not large, though the total outturn for all India is very consider- 
able. From the United Provinces divisions no great quantity can be ex- 
pected, a few hundred cubic feet might be procured annually from Pilibhit, 
Gonda, Gorakhpur and Bundelkhand at about 8 annas per cubic foot. 

In Bengal the tree is fairly abundant in the Angul and Sambalpur 
- Divisions, but not quite so plentiful in Chaibassa and the Sonthal Par- 
ganas ; in these localities to grows to a large tree 7 feet in girth and 30 
feet clear bole. 

From the Angul Division the average annual outturn is about 1,248 
cubic feet and prices Re. 1-4 to Re. 1-8 per cubic foot, at Cuttack, for 
sawn timber, and 14 annas to Re. 1 per cubic foot for timber in the round. 
In the Sambalpur Division the royalty is 6 annas per cubic foot for green 
timber and Re. 1 and more per cubic foot for sound logs in the market. 
The cost of landing the timber in Calcutta, all told, comes to Rs. 2 per 
cubic foot. In Chaibassa it costs Re. 1-4 per cubic foot and 8 annas 
more to land the timber at Lota-Pehar station, on the Bengal-Nagpur 
Railway, 

In the Central Provinces average-sized trees are fairly common, logs 
up to 4 and 5 feet girth and 15 to 20 feet long being procurable from the 
Raipur and Chanda Divisions. In the Berars it is not very common, 
700 cubic feet being the estimated animal outturn from Betui. The 
royalty price in the forest is 2 annas per cubic foot and the price on I tarsi 
Railway station 6 to 8 annas per cubic foot. 

In the Bombay Presidency the tree grows to 8 feet and over in girth 
in North Kanara, and the number of trees prescribed to be felled annually 
in the Working-Plan areas is 282, which would produce about 10,000 
cubic feet annually. Mr. Bell, the Conservator, estimates the possible 
outturn as follows ;, North. Division, Kanara, 100 tons ; South Division, 
20 tons ; East Division, 100 tons, and West Division, 30 tons per annum. 
The royalty prices in the forest are Rs. 24 per ton and the selling prices in 
the market for fine logs Rs. 60 per ton ; an all-round price of from Rs. 35, 
to Rs. 40 may be taken as the. average. To export it from the forest to 
the nearest railway station coats 6 annas to 10 annas per cubic foot and to 
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Honawar, Tudri orKarwarports, 3 to 4 annas per cubic foot, the freight 
by sea to Bombay or Calicut being about 4 annas per cubic foot. 

In Thana, Surat, Panch Mahals and the Deccan the tree grows to a 
girth of 3 to 5 feet. The prices in Thana at depot are Rs. 3 to Rs. 4 per 
kandi of 784 lbs. In the Panch Mahals the timber fetches Rs. 4 for a 
pole 36 inches girth and 18 feet long and Rs. 5 for selected poles. 

In Madras it is found as a large tree in South Kanara and Malabar, 
the prices and outturn being about equal to those of North Kanara in. 
Bombay. Mr. Brown, of the Malabar Saw Mills, puts the outturn at 
Calicut at 6,750 cubic feet. In the Nellore, G-anjam, North Arcot and 
Kistna districts it is scarce and found only as a tree 3 to 4 feet girth and 
20 feet clear bole. The price varies from 12 annas to Re. 1-8 per cubic 
foot on a railway station. 

In the Lower Qodaveri district it is fairly common, growing 5 
to 7 feet girth and 20 feet clear bole. It can be delivered at 
Samalcot, Rajahmandry and Cocanada railway stations at from Re. 1-4 
to Re. 1-10 per cubic foot, the latter place being a seaport. 

Enquiries. — Enquiries for this timber should be sent to the Chief 
Conservator of Forests, Central Provinces, Nagpur ; to the Conservator of 
Forests, Bengal,. Darjeeling ; to the Conservators of Forests, Northern 
Circle, Bandra, Southern Circle, Belgaum, and Central Circle, Poona, 
Bombay Presidency ; and to the Conservators of Forests, Northern Circle, 
"Waltair, Central Circle, Madras, and Southern Circle, Coimbatore, 
Madras Presidency; and to the Conservators of Forests, Eastern and 
Western Circles, United Provinces, Nairn Tal. 

Minor products. — The gum known as gum-ldno obtained from this tree 
is valuable, for further reference to which see page 137. 

67. Pterocarpus santalinus, Linn. f. (The Red Sanders.) 

Distribution. — A small to moderate- sized handsome tree, with a straight 
stem and umbrella-shaped crown. Its distribution is very restricted, it 
only being found in Southern India, oliiefly in the North Arcot, Cuddapah 
and Nellore districts. It has also been cultivated, a good plantation exist- 
ing near Kodar in the Cuddapah Division. 

Mr. Arbutlmot, Divisional Forest Officer, North Arcot, says that the 
tree grows to a height of 40 to 60 feet and 4 feet girth, but not often 
sound above 3 feet in girth, while the amount of sap-wood is very small, 
not being more than I inch in thickness. 
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Quality of the wood. — The wood is dark claret-red to nearly black in 
colour, tn.it always with a deep-red tinge, orange-red when fresh cut, shavings 
giving an orange-red colour (Gamble). The wood is extremely hard, 
strong and durable. Weight 70 lbs. per cubic foot ; the co-efficient of trans- 
verse strength 6 - 35 tons to the square inch (Everett). 

Uses. — Formerly the wood was exported to- Europe in large quantities 
for the dye which it yields. Gamble in this connection says that during 
the five years ending 1882-88, 12,782 tons were exported to the United 
Kingdom, and 1,116 tons to France. It is now largely used for posts, es- 
pecially in verandahs of Indian gentlemen's houses, for carving, agricultural 
implements, such as ploughs and yokes for carts, especially for all parts of 
wheels, for ornamental purposes, such as carved boxes, idols, picture- 
frames, brackets, etc. The root-wood is used to a considerable extent for 
carving and making idols. 

Outturn mid yield. — The outturn in North Arcot Division is from 40 to 
50 tons of timber annually and 20 tons of root-wood. In January 1910 
the timber sold for Us. 80 per ton. In previous years the timber did not 
fetch more than Es. 30 to Es. 40 per ton and the root-wood Es. 7 to Es. 8 
per ton. In Nellore District most of the mature trees have been removed 
and only saplings remain. 

Enquiries. — Enquiries for this timber shoidd be made of the Conserva- 
tor of Forests, Central Circle, Madras, and Southern Circle, Coimbatore, 
Madras Presidency. 

Minor products. — For reference to the dye from this wood see page 134. 

68. Quercus dilatata,IAndl. (The Mom Oak.) 

Distribution. — A large nearly evergreen tree of the inner Himalayas, 
extending westwards from Nepal into Afghanistan, usually at 7,000 to 
9,000 feet. This tree forms a more or less narrow belt of forests above the 
Ban oak forests and below those of the Kharshu oak. It grows to a fair 
size, 6 to 8 feet in girth and over 60 to 70 in height, with fairly straight 
boles in well stocked forests. 

Quality of the wood. — The wood is grey-brown to brown in colour, tinged 
with red, with darker streaks and prominent medullary rays, very hard and 
fairly durable, of good appearance if cut radially, somewhat difficult to 
work. It warps and splits in seasoning, but not nearly to the same extent 
as the Ban or Kharshu oak. Weight 60 lbs. per cubic foot. 

Uses.— -It is used for building purposes, agricultural implements, such 
as ploughs and axe-bandles. Gamble strongly recommends it for sledge- 
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runners. Troup says it lias "been tried for beer-casks and found suitable. 
It yields a fairly good fire-wood, burning slowly, with a blue flame and little 
smoke, 

Outturn and prices. — The possible outturn of Mora and Ban oaks timber 
is jVery considerable ; as examples of yield the following figures are given 
for various districts :— 



Locality. 



Punjab. 



Outturn, 



Size ol trees. 



Duugrl-Galli unci Tan- 
diana. 



Kangra Division 



United Provisoes. 

Jaunsar Division, Dun- 
tan Working Giralo. 



"Nniui 'fill Cantonment 
forests. 



Tho Working- I'lim 
fixes tho outturn of 
Ban and Mom 
oaks together, at 
701 stoma to lie 
cut annually. 

The Workius-I'lini 
contemplates 0,21)0 
trees of Mom and 
Bail oaks being cut 
fr07ii the Palampnr, 
Kanyura and Nar- 
wana-Chanclertoan 
Working Circles. 



Tho WorlcinK-I'laiv 
UxesKffi steins as 
the, possible anniiul 
yield. 

Chieliy Qnncus in. 
cana, 521 trees to be 
felled annually. 



Value. 



Minimum eulting 
girth 5 feet. 



Minimum uulting 
girtli (i feet. 



Each tree is esti- 
mated to contain 
SO maundsot 100 

11)3. 



Trees standing in tho forest 
fetch about Its. 12 each. 



Value of oak within 12 miles 
of CImkrata, 2 to 3 annas p>>r 
cuhci foot. 



Fire-wood is sold at I annas por 
luannd of 100 ll)n. 



Enquiries. — Enquiries for this timber should be made of the Conservator 
of Forests, Punjab, Lahore ; and of the Conservators of Forests, Eastern 
and Western Circles, United Provinces, Nairn Tal. 

Minor products. — The baric is used to a limited ^extent for tanning, 
otherwise the minor products obtained from this tree are unimportant. 

69. Quercus incana, Roxb. (The Ban Oak.) 

Distribution. — A. large evergreen tree, found in the Himalayas from 
Nepal to the Indus, at an elevation of 4,000 to 8,000 feet, and again in the 
Shan Hills of Burma. It forms a belt of forest below the Moru oak, 
though on its upper limit both species are mixed together. It grows to a 
fair-sized tree in Jaunsar, with a girth up to 6 feet and height 70 to 80 
feet. 

Quality of the wood. — The wood, like that "of Moru, is very hard 
reddish brown in colour, but is far more liable to split and warp while 
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seasoning '.than the timber of that species. It has a handsome mottled 
radial section, which shows the silver grain to advantage. Its weight is 
from 62 to 64 lbs. per cubic foot and co-efficient of transverse strength 
3'94 tons per square inch (Lang). 

Uses. — Owing to the difficulty in seasoning this timber it is only 
occasionally used for building purposes and in preparing agricultural 
implements. Its chief use is for fire-wood, being one of the most 
common woods used for that purpose in the Northern and Central 
Himalayas. 

Outturn and prices. — For notes on the outturn of this species see the 
emarks made against the Mora oak. 

Enquiries. — Enquiries regarding this species should be made of the 
Conservator of Forests, Punjab, Lahore ; and of the Conservator of 
Forests, Eastern and Western Circles, United Provinces, Naini Tal. 

Minor products. — None of importance. 

70. Santalum album, Linn. (The Sandal- wood tree.) 

'Distribution. — A small evergreen tree of Southern India, found from 
the Nasik and Nagar districts southwards. It is most abundant in 
Mysore, chiefly in the Shimoga, Kadur, Hassan, Mysore, Tumkar and 
Bangalore dist iots, but even there only found in certain parts of the 
forests. In Madras it is most common in the North Coimbatore district, 
and fairly so in North Arcot, North Salem, Bellary and the Nilgiris. 
The only districts in the Bombay Presidency where Sandal occurs are 
Dharwar, Belgaum, and to a less extent Nasik, Ahmednagar, Shola- 
pur, Bijapur and South Kanara. It is fairly abundant in parts of Coorg. 
Elsewhere it is cultivated, except possibly in parts of the Travancore 
and Kolhapux States where it may be found growing wild. 

Quality of the ivood.--The sap-wood is white, the heart-wood yellow- 
brown, strongly scented. The wood is hard and extremely close-grained, 
working to a very smooth surface and easy to cut without causing splits 
or cracks. Weight 60 lbs. per cubic foot, 

Uses. — The wood is used for a variety of purposes, the most important 
of which are of an ornamental nature. It is used in making carved boxes, 
frames, walking-sticks, handles, pen-holders and other similar articles. 
It is on this wood that the finest Indian carving is executed. In Mysore, 
Madras and in North Kanara, at Kumta, the art is extensively cultivated 
and very beautiful carved sandal-wood work is obtainable. Gamble says 
that the wood exported to China is used in making coffins for rich 
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people. lb is also used by Parsees in their religious fire ceremonies, by 
Hindus when burning their dead, in performing rites in their temples, 
and for making caste-marks. The sawdust is used to scent cloths and 
stuffing pin-cushions, and the bark is chewed by low-caste people as a 
substitute for betel -leaf . It is from the chips of sandal- wood that large 
quantities of oil are distilled. 

Outturn and prices. — Sandal-wood is probably one of the most valu- 
able trees in the world. In places where it grows, the greatest 
care is taken in exploiting the trees ; and so as to prevent waste they 
are never felled, but dug out by the roots. The axe is never used, as 
it would cause waste in conversion ; in fact the logs and billets are divi- 
ded as little as possible, and when cut, it is always with the saw. 
As every part of the tree is of value, most elaborate classifications of 
the various parts have been adopted, and it is according to these 
recognised classes that the wood is sold. For instance, in Mysore the 
wood is divided into eighteen classes, commencing with 1st class 
" billets " and ending with the last class " sawdust." 

The outturn from Government forests according to the latest avail- 
able Administration Eeports was as follows : — 



Province. 


Division. 


Outturn. 


Revenue. 






eft. 




Madras Presidency . 


North Areot 


2,869 


1 




South „ 


S52 


■ 

1 




North Salem 


1,241 


1 
1 




South „ 


825 


1 




North Coirnbatore 


6,252. 


f lis. 87,126. 




Nilgivis 


384 


1 
| 




Total 


12,424 


1 

J 






Kandis. mils. lbs. 


1 


Bombay Presidency 


South Kanara 


34 26 


I 




Belgaum 


50 10 25 


1 




Dharwai' 


98 4 2 
and 127 trees. 


}■ lis. 24,640-5-4. 

1 
1 

1 




Bijapur 


206 trees. 


J 




Total 


333 trees, 182 kan- 
dis, 15 mamids 
and 25 lbs. 
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The outturn, from Coorg in 1907-08 was 8,100 cubic feet and the re- 
venue Rs. 1,38,835. The outturn from Mysore in 1906-07 was 2,381 
tons, the revenue under this head being Es. 12,84,983. The average 
annual outturn of sandal- wood for past years, for the whole of India 
is summarised below : — 



Locality. 


Duration from 

which thy average. 

is calculated. 


Quantity. 


Revenue realized. 


B.EMAEKB. 


Mysore 


10 years ending 
MOfi-07. 


3,354 tons gross, 
2,120 tons pre- 
pared wood. 


Its. 
12,49,830* 


•Average of 3 years 
ending 1B0B-O7, 


Coorg . 


Ditto. 


184 tons. 


1,15,750 


Ditto ditto. 


Madras 


3 years' average 
ending 1906-07. 


108 „ 


57,851 




Bombay 


Ditto. 


224 ,, 


30,001 


A large portion of 
this timber came 
from Nasik and 
Kagar districts, 
the quality being 
extremely poor. 


Travancoro . 






1,004 




Sasanur 




11 tons 


1,117 




Kolhapur 


3 years' average 
ending 1806-07 


IB 


1,531 




Sangle . 


Ditto, 


10 


1,400 




Sandur 


One year 


* 


2,250 





The average annual quantities of sandal-wood exported from India 
during 1905-06 and 1906-07 were as follows :— 



Locality. 


Quantity. 


Value. 


Madras Presidency ..... 
Bombay „ ..... 
Bengal „ ..... 


tons. 
1617-6 
152-5 
32-5 


Es. 
9,69,084 
83,534 
70,039 



The prices of this timber vary, being from Es. 8 to Rs. 15 per cubic 
foot for billets, Rs. 7 to Rs. 11 per cubic foot for root-wood, from 
Rs. 30 to Rs. 350 per ton for chips, and Rs. 400 to Es. 500 per ton for 
sawdust. 
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Enquiries. —Enquiries for this wood should be made of the Conserva- 
tors, Central and Southern Circles, Madras Presidency ; of the Conserva- 
tor of Forests, Southern Circle, Belgaum, Bombay ; and of the Chief 
Forest Officers, Mysore and Coorg. 

Minor products. — For information on Sandal-wood oil, see page 122. 

71. Sclileichem trifuga, Willd. (The Kosum tree). 

Distribution.— A large spreading tree of great economic importance, 
owing to the value of its timber and seeds, and to the fact that it is the 
tree from which the best lac is obtained. It has a wide distribution, 
being found throughout the greater part of India and Burma, except in 
the dry localities of Sind, Bajputana, the North- West Frontier and Ajmer- 
Merwara. It is also uncommon in Assam and not represented in the 
Andamans. It is most common in the Central Provinces especially in 
the Raipur district and in parts of the Northern Circle. In Bombay it 
is common in the Khaiidesh Satpuras, in Surat, the Pancli Mahals, parts 
of Nasik, Thana and Kanara. In Madras it is common in the Nilgais, 
North Coimbatore, Gfodaveri, Ganjam, Tinnevelly and Malabar. It 
is very common in parts of Burma, especially in the Tenasserim and Pegu 
Circles. In Bengal it is common especially in Singbhum. It is also 
scattered throughout the United Provinces, but not in the hill forests. 

Quality of the wood. — The heart-wood is light red-brown, extremely 
hard and tough; durable, seasons on the whole well, though a little liable 
to crack, generally only one crack forming. According to experiments 
made in Godaveri district it has considerable power to withstand the 
attacks of marine borers. It is a fairly heavy timber, weighing up to 68 
and 70 Ids. per cubic foot, with a co-efficient of transverse strength as 
high as 764 tons per square inch. 

Uses.— The timber is probably more extensively used for oil-mills and 
sugar-cane rollers than that of any other Indian species. The timber 
is highly prized for axles and shafts of carts, as also for naves, felloes, 
spokes and bolsters of timber carts. Other uses to which it is put are 
for ploughs, tool-handles, rice-pounds, mortars and turnery. It is some- 
times used for beams and rafters, but is heavy for this purpose. 

Outturn and prices.— -Owing to this tree yielding both first quality lac 
and a valuable seed, the timber supply is limited. Fairly large 
quantities can, however be relied upon from most divisions in the 
Central Provinces, Burma, Bombay and Madras. The Conser- 
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vator of Forests, Southern Circle, Bombay, estimates the possible annual 
outturn from the four divisions of North Kanara at 250 tons, and this 
would probably represent a fair average for many of the "West Coast 
divisions. The value of the timber standing in the forest may be put 
at 2 to 4 annas per cubic foot. On the West Coast, in Kanara, it fetches 
Rs. 30 to Rs. 40 a ton. 

Enquiries. — Enquiries for this timber should be made of any Con- 
servators of Forests, except those in Assam and Sind. 

Minor products, ■ — For a further note on Kosum oil and Kosuni lac, 
see pages 126 and 153. 

72. Shorea robusta, Gaertn. f. (The Sal tree.) 

Distribution. — A large straight-stemmed gregarious tree, and after 
teak, the most valuable timber species found, in the Indian forests. It 
occupies two distinct regions ; the first forming a more or less continuous 
belt of forests at the foot of the Himalayas and running up the lower 
hills to 4,000 feet, the other region occurring in Central India. The 
northern belt commences in the west with an outlying patch of Sal forest 
in the Kangra district of the Punjab, the true forest belt first showing 
in the Ambala Siwaliks and running through the United Provinces, 
Nepal, the Darjeeling Terai into the Nowgong and Darrang districts in 
Eastern Assam. The Central Provinces group is more scattered, com- 
mencing in the east on the Ganges near Rajmahal and runs through the 
Sonthal Parganas, Singbhum, Palamau, Sambalpur and Puri districts 
into the Central Provinces, and also found in Orissa, the Northern Cir- 
cars and ending in the south in Vizagapatam in Madras. 

The total area covered by Government Sal forests, exclusive of the 
Madras areas, is computed to be 4,260,535 acres, or 6,657 square miles. 
(Caccia). 

Brandis states that Sal is capable of reaching a great size, thus in the 
gorges of the Nepal Terai it is found as a tree 100 to 150 feet in height 
with a clear bole of 60 to 80 feet and a girth of 20 to 25 feet. Gamble 
states that such dimensions are exceptional, and that as a rule it attains 
60 to 80 feet in height, with a 30 to 40 feet clear bole and 6 to 8 feet in girth. 

Quality of the wood. — -One of the strongest and most durable of Indian 
timbers. The sap-wood is of a whitish colour, and not very extensive. 
The heart-wood is light-brown with a tinge of pink, darkning on 
exposure, hard, rather coarse-grained, fibrous, not easy to work to a 
smooth surface and difficult to season, being liable to split and warp. 
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As regards its durability there iB much reliable evidence available prov- 
ing that it is one of the most durable of timbers. The evidence given by 
Railway Companies show tliat its life for sleepers is anything from 16 to 
22 years, 18 years being about the average, the Nepal Sal sleepers being 
preferred. Mr. Mclntire, Conservator of Forests, says that old heart- 
wood is supposed to be superior in durability to that of young trees 
but tliat the old heart-wood is liable to split in drying. 

In weight it is heavier than teak, being on an average 55 lbs. per 
cubic foot. Its co-efficient of transverse strength varies between 4 - 51 
and 8'98 tons per square inch, a fair average being 6' 80 tons per square 
inch. 

Uses. — The primary use of Sal is as timber, and especially sleepers. 
The Eailway Board purchased 405,000 Sal sleepers in 1907-08 and this 
is by no means the total outturn of Sal sleepers for all India. The timber 
is also extensively used for house-building, as beams, rafters and planks. 
As regards its use for planks, Mclntire says that the timber from the 
Darjeeling hills and the Terai is rather lighter, splits less, and cuts into 
better planks than that from Chota Nagpur and Orissa. Its other uses 
are for agricultural implements, cart- construction, dugouts, helms, oars 
and masts, and in coopers' work for large vats. Besides being used 
for sleepers by the Eailway Companies, it is also used by them for wag- 
gons, buffers, beams and brake-blocks. The Ordnance Department use 
it for oarts, wheel-barrows and similar purposes. 

Outturn and prices. — The possible outturn of Sal timber is very large ; 
the following figures may be cited as examples : — 

United Provinces. — -The outturn of Sal in the Western Circle, in 
1907-08, was 602,382 cubic feet and in 1908-09, 668,017 cubic feet, while 
in the Eastern Circle it was 4,788,054 cubic feet during 1907-08 and 
4,114,798 cubic feet in 1908-09. 

In the Garhwal Division of this Province the timber is extracted in 
the form of sawn squares and scantlings, rough hewn scantlings and 
round poles (bailies), and posts. Owing to the configuration of the ground 
it is difficult to bring out logs of over -| ton. The possible annual 
outturn from this division may be put at 3 lakhs cubic feet or 6,000 tons, 
of which 1,000 to 1,500 tons are fit for export. The cost on rail, excluding 
royalty, is put at Rs. 25 per ton, and the freight to Calcutta Rs, 57 per 
ton. 

From the Kumaun Division there is a similar difficulty in extracting 
large logs, the outturn taking the shape of scantlings and sleepers. The 



6 



FOKEST ECONOMIC PHODTJCTS OP INDIA. 95 

total amount of Sal wood removed from this division during ] 908-09 was 
221,611 cubic feet. 

The Kheri Division has the largest annual outturn of Sal in the 
United Provinces ; in 1907-08 it amounted to 2,572,241 cubic feet and 
in 1908-09 to 2,135,163 cubic feet. The cost of extraction varies -with 
the. distance from the railway, so that in some instances it may be as 
much as Rs. 50 per ton, exclusive of royalty, landed on rail. 

From the Bahraich Division a fairly large quantity is annually avail- 
able. About 93,000 cubic feet may "be expected from the Motipur forests 
and 16,000 cubic feet from the Sohelwa forests. The cost of extracting 
20 cubic feet logs from the Motipur forests to the Murtiha station is 
Rs. 3-14-1 and from Sohelwa forests to Bahraich station Rs. 9-14 ; to 
these figures must be added about Rs. 20 per log for royalty, or Re, 1 
per cubic foot. The cost of railing the timber to Bombay from Murtiha 
station comes to Re. 1-4-1 and from Bahraich station Re. 1-3-3 per cubic 
foot. 

The Gorakhpur Division comes next to the Kheri Division as regards 
outturn of Sal, which stood in 1908-09 at 976,362 cubic feet ; while the 
Pilibhit and Gonda Divisions had an outturn of 292,364 and 238,31 J 
cubic feet, respectively. 

Eastern Bengal and Asmm.—The outturn of Sal timber from this 
Province is also considerable. The number of Sal metre-gauge sleepers 
supplied by the Forest Department to Railway Companies in 1908-09 
was 51,492 : price Rs. 2-6-6 each. The" Btrxar Division turned out in 
the same year 98,163 cubic feet of sleeper-wood, 2,327 cubic feet of scant- 
lings, and 662 trees were sold standing. 

In Goalpara 8,687 acres of Sal forests were worked over, in the 
process of which mature and unsound Sal trees were removed during 
1908-09. 

In Kamiup Division 12,169 Sal, not all large trees it is true, were 
marked for felling, and in Nowgong Division 2,148 Sal trees were cut out 
in improvement fellings in the same year. 

Bengal. — The possible outturn of Sal timber from Bengal is also very 
large ; thus in 1907-08 it was 585,186 cubic feet and in 1S08-09 it stood 
at 746.342 cubic feet, the amount being chiefly procured from the Pala- 
mau, Singhbhum, Sonthal Parganas, Sambalpur, Darjeeling, Tista and 
Kurseong Division. 

Central Provinces. —Large logs are procurable from this Province, 
chiefly from the Mandla and Balaghat Divisions.. The possible outturn 
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from Manilla is put at 2,440 large stems per annum and in the Kannat 
forests of the same Division about 400 smaller ties of 5 feet girth are 
felled annually. In the Balaghat Division considerable areas of Sal 
forest occur in the Raigarh and Baihar forests ; thus in these forests 
1,894 acres were worked over in 1908-09 and fellings take place over 
approximately similar arears annually. 

Maims. — In the Madras Presidency Sal forests occur in the Northern 
Circle, chiefly in the Ganjarn Division. To give an idea of the possible 
yield it may be stated that in 1908-09, 58,467 cubic feet were extracted 
from Government forests, of which by far the greater proportion 
came from the Ganjarn district. 

As regards the price of Sal timber, it naturally varies considerably- 
An idea of its value may be obtained from the prices paid by Railway 
Companies for Sal sleepers. Broad-gauge sleepers fetch anything from 
Rs. 3-13-0 in the. Central Provinces to Rs. 4-15-0 for Nepal Sal. Metre- 
gauge sleepers from Eastern Bengal and Assam fetch about Re. 1-14-0 
each. The royalty on timber charged by Government also varies in 
different localities according to the class of timber. The following are 
some of the royalty rates, according to Caocia, charged in various 
localities :• — 
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Locality. 
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Enquiries. — Enquiries for this timber should be sent to the Conser- 
vators of Forests, Eastern and Western Circles, United Provinces, Naini 
Tal ; to the Conservator of Forests, Bengal, Darjeeling ; to the Conser- 
vators of Forests, Eastern and "Western Circles, Eastern Bengal and Assam, 
Shillong ; to the Chief Conservator of Forests, Central Provinces, Nag- 
pur ; to the Conservator of Forests, Northern Circle, Madras, Waltair ; 
and to the Conservator of Forests, Punjab, Lahore. 

Minor products. — For a further note on the bark, oil and resin of this 
tree, see pages 132, 128 and 136 respectively. 



73. Soymida febrifuga, Adi. Juss. (The Indian Red-wood, 
wrongly called East Indian Mahogany.) 

Distribution. — A large straight-stemmed, cylindrical, deciduous tree 
of the dry forests of Central India, Guzarat and Southern India. Com- 
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nion in the Central Provinces, Orissa, the Circars, the Panch Mahals, and 
extending down the Konkan Ghats into the Carnatic country. 

Quality of the wood. — Wood dart red-brown but lacking the orna- 
mental colour of Mahogany. Extremely hard, strong and durable, cross 
but close-grained, difficult to. work. Weight 72 lbs. per cubic foot ; 
co-efficient of transverse strength, according to Skinner, 8 - 23 tons per 
square inch. 

Uses. — The timber is chiefly used for building purposes in the form 
of beams, scantlings and posts ; for agricultural implements, such as 
ploughs, cattle-trotighs, oil-mills by Ganshis in Guzarat ; it makes 
beautiful furniture (Gamble) and is used in turnery and carving. The 
Journal of the Royal Society of Arts, London, says that it has not yet 
entered largely into commercial economy at home. 

Outturn and prices. — No figures arc available as to outturn. Con- 
siderable quantities of this timber are available at low rates in the 
Panch Mahals, Guzarat, and from the Central Provinces, Khandesh and 
Ganjam. 

Enquiries. — Enquiries for this timber should be sent to the Chief 
Conservator of Forests, Central Provinces, Nagpur ; to the Conservators 
of Forests, Northern Circle, Bandra, Central Circle, Poona, and Southern 
Circle, Belgaum, Bombay Presidency ; and to the Conservators of Forests, 
Northern Circle, Waltair, Central Circle, Madras, and Southern Circle, 
Coimbatore, Madras Presidency. 

Minor products. — -The bark of this tree is used as a febrifuge ; 
otherwise it yields no minor products of importance. 



74. StepJiegyne parvifolia, Korth. 

' f A 

^''Distribution. — A very large deciduous tree, found in most parts of 

India, except possibly in Northern and Eastern Bengal and Assam, also 

found throughout. Burma. 

The Kallam tree grows to a great size ; one recorded from Kanara 
was 12 feet girth and 60 feet to the first brauch, and this may be con- 
sidered a not unusual size, in many parts of India and Burma. 

Quality of the wood. — -The wood is yellow to pinkish-brown and very 
similar to .that of the Adina cordifolia but not so yellow in colour ; it is 
close-grained, easy to cut, and works to a smooth surface. In seasoning 
it is liable to fine longitudinal cracks, which, however, do not penetrate 
deep into the log. Weight 45 lbs. to the cubic foot. 
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Uses. — Its uses are similar to those of Adina cordifolia. It is 
used for building purposes in the form of "beams, large logs being exported 
for this purpose from Surat and Guzarat to Kathiawar and Sind. It is 
also a favourite timber for dugouts, because of its size and the ease with 
which the timber lends itself to shaping. It is extensively used in tur- 
nery and carving, for such purposes as making bowls, cups, spoons, 
platters, combs and nmilar articles. ' 

Outturn and f rices. — The tree is scattered over most deciduous forests, 
but not in great quantities. It can nearly always be procured locally in 
the market for 4 to 6 annas per cubic foot. On the East Coast it sells 
for Es. 20 to Es. 24 per ton. In Guzarat, Thomson puts its price at 4 
annas to 5 annas per cubic foot for good logs. 

Enquiries. — Enquiries for this timber should be made to any of the 
Conservators of Forests, except those in Eastern Bengal and Assam- 

Minor products. — None of importance. 

75. Tams baccata, Linn. (The Yew.) 

Distribution. — A la r ge eveigr< en tree, often not straight-stemmed, 
faulty, very s'ow-growing, and living to a great age. Pound in the Hima- 
layas at an eWation of 6,000 to 11,000 feet, extending westwards into 
Afghanistan and eastwards to Bhutan. Again found in Upper Burma 
in the Ruby Mines Hills. It grows to a very large tree in certain locali- 
ties. Gamble cites instances of trees 16 and 20 feetin girth and 30 feet 
cylindrical bole ; he states, however, that trees of such sizes are very 
exceptional hut that 8 and 9 feet girth trees are not uncommon in the 
Punjab. 

Quality of the wood. — The wood varies in colour, being lemon-yellow 
•to bright-red and pink and sometimes passing to nearly white ; it is close- 
grained, very elastic and strong, working to an exceptionally smooth 
surface and taking a fine polish. Weight 44 lbs. per cubic foot. 

Uses. — The strength and elasticity of the timber make it admirably 
suitable for bows. Specimens of this wood sent from the Punjab were 
submitted to the Royal Society of Archers, Edinburgh, who pronounced 
it most suitable for this purpose. 

It is also used for furniture and cabinet-work, shoulder poles, gun- 
stocks and country carts in Kashmir. 

Outturn and: prices. — Large and straight logs of this timber cannot be 
expected, but for the'purposes for which it is used such logs are not 
generally necessary. Large trees occur, but they are often somewhat 
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faulty. The two chief localities from which a fairly large supply may be 
expected are the Punjab and Kashmir. 

The Conservator of Forests, Punjab, estimates that ten to fifteen 
thousand Yew logs, 4 feet long and 9 to 10 inches diameter could be landed 
at Simla station at about Rs. 7 each, exclusive of royalty. The Divi- 
sional Forest Officer, Kamraj Division, Kashmir, states that Yew wood 
is fairly common in his Division, and est' mates the cost of landing Yew 
timber at the Jhelum Railway Station at Rs. 2 per cubic foot, to which 
would have to be added royalty from 8 annas to 12 annas per cubic foot. 

From the United Provinces small supplies might be obtained. 

Enquiries.— Enquiries for this timber should be made of the Conser- 
vator of Forests, Punjab, and of the Conservator of Forests, Janrmu and 
Kashmir State. 

Minor 'products. — The bark of the tree is used locally as a substitute 
for tea ; with this exception the minor products are unimportant. 

76. Tedona grandis, Linn, f . (The Teak tree.) 

Distribution. — Teak occupies two distinct regions in British India, 
one in the Peninsula of India, and the other in the interior of Burma. 
In the western area, the northern limit runs a little above the Rewa 
Kantha Agency ; passing through Ratlam State it turns northwards, 
including outlying patches, as far as Jhansi, receding again on the 
East Coast. South of this line it occurs in varying quantities, being 
found as a fine tree in the Chanda district of the Central Provinces, 
scattered through the Satpuras, Konkan and the Deccan, and probably 
at its best in these localities just below the Ghats, in the Dangs forests 
of Surat and in the Peint forests of Nasik. It attains its greatest 
size in the Western Peninsula, in the Gund and Supa forests of North 
Kanaia, in the "Wynaad forests of Malabar, in the Anamalai Hills and in 
Travanoore. 

In Burma it grows in greater abundance and to a greater size than in 
the "Westo"n Peninsula. It is found all over the Pegu Yoma, on the 
eastern slopes of the Arakan Yoma, on the Martaban Hills, northwards, 
and as a stunted tree up to the 25° latitude at Myitkyina, the present 
terminus of the railway. 

Quality of the wood. — The quality of teak is so universally well known 
to people dealing and working in timber that a lengthy description of 
this, the best of Indian timbers, is not required. The heart-wood is 
golden-yellow when first cut, except that of old, twisted slow-grown trees. 
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in which it is often dark-brown. On seasoning the wood turns brown to 
dark brown, and in tie case of some Central Provinces and Deccan woods 
it is streaked with darker bands. "With great age the timber turns 
nearly black. It is moderately hard, containing a large percentage of oil, 
which greatly helps to preserve it. In strength it does not equal 
the strongest Indian timbers. Many tests have been carried out with 
this timber ; recent ones by Everett, gave the co-efficient of transverse 
strength as 4 - 53 tons per square inch ; still more recent tests carried out 
with the same machine at Sibpur gave 7' 66 tons per square inch, when 
the pressure was applied tangentially, and 6-91 tons per square inch 
when applied radially, and this with 10% of moisture in the wood. The 
average weight may be taken as approximately 45 lbs. per cubic foot. 
Teak timber is exceedingly durable, if well seasoned. In buildings it 
will last for ever, as the say.'ng is,; as sleepers it lasts at least 20 years. 
It seasons well when girdled and left to die standing. 

Uses. — It is extensively used for building, in the form of beams 
rafters, battens, posts and boards, for decks of ships and backing to 
armour plates of battleships, for boat-building, masts, spars and oars, 
railway carriages and waggons, cart-building and carriage-making in all 
their parts ; railway sleepers — but for this purpose it is now too 
valuable ; it is used in all departments of carpentry, agricultural 
implements, coopers' work turnery and many minor purposes, 

Outturn and prices. — The outturn of teak timber from Government 
forests is very large. The following was the outturn of teak from various 
localities during 1907-08 : — 

Burma. 

Tons. 

Pegu Circle 35,931 

Tenasserim Circle ........ 42,973 

Northern „ . 77,284 

Southern , 69,474 

Total . 225,662 

Madras. 

Northern Circle 1.084 

Southern „ 8,812 

Central „ 10 

Total . 9,900 
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Bombay. 

Northern Circle — 432 tons by Government agency in the Daugs. 
375 ton8 by purchasers in the Dangs. 
1,23,745 tiees sold from woodlands in Thana diatriot. 
49,475 trees sold on royalty from private lands in the 

Circle. 
20,903 acres of forest containing chiefly teak were sold at 
Es. 13.4-1 per acre. 
Southern Circle — 4,568 tons were taken to depots and valued at Es. 4,39,178. 
The number of trees to be felled annually of over 6' girth 
is 10,516, yielding 8-9,000 tons of timber . 
Central Circle — Kgures not available. 

CBNTBATi PEOVrNOES. 

Amount of Teak in Government depots in igos-09> 

Tons. 

Southern Circle 3,711 

Borar „ 10,708 

Burma prices. — The sales of teak at the Rangoon depot during 
1907-08 show that the maximum price obtained -was Es. 107-14-3 per ton 
and the minimum Es. 60-4-4 per ton, the average being Es. 80-9-3 per 
ton. Tha total quantity exported from Burma during 1908-09 was 
94,705 tons, valued at Es. 95,98,567. 

Madras prices. — The prices of teak at Calicut may be gauged from the 
sales at the Government depot at Beypore in 1910, which were as 
follows : — 

Bast logs of over one ton, Es. 118 per ton of 50 cubio feet. 
» „ » over J „ „ 88 „ „ „ „ 
„ „ „ under £ „ „ 08-10 „ „ „ „ 

Large saplings Rs. 4-8 each. 

Bombay prices. — Gund logs from North Kanara fetch Es. 125 per ton 
(selection). The Kanara logs in 1909 fetched throughout just over 
Es. 100 per ton. 

The Northern and Central Circle teak fetches from Es. 35 to Es. 70 
per ton and even higher rates in the Thana district. 

Central Provinces prices. — 57,393 cubic feet were sold in 1907-08 for 
Es. 58,346, or slightly over Es. 50 per ton throughout. 

Enquiries.- — Enquiries for teak timber should, be sent to the Chief 
Conservators of Forests, Burma, Maymyo, and Central Provinces, Nag- 
pur ; to the Conservators of Forests, Central Circle, Poona.. Northern 
Circle, Bandra and Southern Circle, Belgaum, Bombay Presidency ; and 
to the Conservators of Forests, Central Circle, Madras, Northern Circle, 
Waltair, and Southern Circle, Coimbatore, Madras Presidency. 
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Minor products. — For reference to the tar-oil obtained from the 
wood, see page 122. 

77. Terminalia paniculata, W. and A. (The Kindal or Hongal tree.) 

Distribution. — A large deciduous tree of the West Coast, extending 
from Castle Eock southwards to Travancore, and also found in the 
South Deccan and Cuddapah district. The tree grows to a great size 
but is rarely sound over 8 feet in girth ; in height it hardly equals 
the Sain or Asna tree (Terminalia tomentosa), the average being 70 to 
90 feet with a clear bole of from 35 to 45 feet. 

Quality of the wood,— The heart-wood is yellow to grey in colour, very 
hard, close-grained, cutting to a smooth surface, not so difficult to work 
and saw as Sain, but somewhat more liable to split. It weighs about 
50 lbs. per cubic foot. Talbot gives the co-efficient of transverse 
strength as 5-05 tons per square inch. It is possibly slightly less dur- 
able than Sain, though the Madras and Southern Mahratta Railway put 
its life for sleepers as equal to that timber, i.e., 5 to 10 years. • 

Uses. — The timber is used extensively for building purposes, as beams, 
rafters, battens, planking and for frame work ; it is used for agricultural 
implements, such as plough- heads, yokes, handles, etc., as mining props 
in Dharwar, and the Kolar Gold Fields. The Madras and Southern 
Marhatta Railway take large quantities annually for building purposes 
and for such purposes as doors and beds of trucks. It has also been 
tried for sleepers but has not proved entirely satisfactory for this 
purpose though it might be if antiseptic ally treated. 

Outturn and prices. — The possible outturn from the West Coast is 
considerable. In North Kanara and Belgaum districts the number of 
trees to be felled annually is 7,395, over 6 feet in girth, yielding 5,000 tons 
of timber. South Kanara could supply 500 tons annually, North and 
South Malabar 3,000 to 4,000 tons, Tinnevelly 2,000 tons, in all about 
10-11,000 tons per year, each log varying from . £ to 1& tons. The 
selected timber is sold at present to the railway for Rs. 64 per ton. The 
royalty price in the forest is Rs. 24 per ton, while the market rates vary 
from Rs. 30 to Rs. 48 per ton, and for sawn timber from Rs. ,1-8 to 
Rs. 1-10 per cubic foot on the Coast. The cost of freight by sea to 
Bombay is Rs. 4 to Rs. 6 per ton. 

Enquiries-. — Enquiries for this timber should be made of the Conser- 
vator of Forests, Southern Circle, Bombay, Belgaum ; and of the Con ■ 
servator of Forests, Southern Circle, Madras, Coimbatore. 
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Minor 'products. — None of importance. 

78. Terminalia tomentosa, W. and A* (The Sain, Asna, Ain, Sadra or 

Muttitree.) 

Distribution. — A large deciduous tree, with a very wide distribution 
extending from the Ravi river eastwards along the Himalayas, up to 4,000 
feet and down through the Peninsula to the south of India. It is also 
found practically all over Burma, 

In the drier areas it is found as a small tree of 3 feet girth and 25 to 30 
feet in height, in areas where the rainfall is 80 inches per annum and over, 
and especially in valleys and depressions, it grows to a great size. Thus 
on the West Coast, in parts of. the United Provinces, Central 
Provinces and Bengal and in Tinnevelly, as also in Burma, trees of 8 to 
10 feet girth and 80 to 100 feet in height are common. In such regions 
the bole is clean and straight up to 50 feet, and very large logs are 
obtainable. 

Quality o/ the wood. — The heart-wood is brown to dark-brown in 
colons and with a purple tinge when freshly out, turning graves on 
exposure, beautifully streaked, and when polished of handsome appear- 
ance ; very hard, especially when the timber is old ; close-grained, 
difficult to saw and plane,, and somewhat difficult to season. As 
regards its durability, some doubt seems to exist on the subject, 
though the reports available from railway companies go to prove that 
it is very fairly durable. Thus experiments made by the Eastern Bengal 
State Railway show that its life for railway sleepers is between 8 and 10 
years, these figures being the result of at least five different experiments. 
The Madras and Southern Marhatta Railway put its life at 5 to 10 
years. Under water, in the sea, logs laid down in the Goa harbour were 
taken up after 15 years and found to be perfectly sound. It is a strong 
timber, equal to, if not stronger than, teak ; the co-efficient of transverse 
strength, according to tests carried out recently, gave an average of 5-08 
tons to the square inch, while other tests have given S tons and over per 
square inch, In weight it is 67 lbs. per squate inch. 

Uses.— The timber is universally used throughouvTndia for building 
purposes, in the construction of native houses, being especially employed 
for beams, posts, and rafters and to a loss extent for planks ; it, is also 
used for agricultural implements, such as plough- heads, harrows, yokes, 
cart-poles, shafts, oil-miles, rice-pounds and axles of carts. The Public 
Works Department use the wood in Kanara for bridging. It is used for 
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mining-props (in the Kolar Gold 'Fields), rough carpentry for native cots 
and benches, solid cart-wheels (Singhbhum), elephant boxes (Mu Divi- 
sion, Burma), and boat-building, but is heavy for this purpose. For 
sleepers it is not altogether satisfactory in spite of its lasting up to 8 
and 10 years ; possibly if antiseptically treated it would answer the 
purpose better. 

Outturn and prices. — The possible outturn of the timber is very great, 
which fact combined with the straight large logs procurable from many 
localities in India and Burma, and the strength and good appearance 
of the timber, renders it worthy of the attention of timber merchants. 
It is only possible to give a few examples of the possible outturn and 
prices in various localities, as were all the information tabulated it 
Would take up too much space. However, enquiries of the Conservators 
regarding the supply from special localities can always be made. 

The following examples are given as a guide to the possible outturn 
and ruling prices for this timber from a few localities only, the inform- 
ation having been collected from the Forest Officers concerned : — 



Locality. 



UNITED PltOVINOES. 
Garhwal Division 



Kmnimn Division 

Bengal. 
Chaibassa Division] 

Kurseong Division 

Angul Division . 



Amount available 
annually. 



The Working-Plan 
gives 50,458 trees 
of over 6 feet girth 
or roughly 1,500 
trees to bo felled 
per annum. Mini- 
mum cutting size 
8 feet girth. 

Average annual out- 
turn for past five 
years was 40,000 
cubic feet. The 
Working-Plans pre- 
scribe 1,125 stems 
to be cut annually. 



A large supply avail- 
able, but no definite 
figures can be 
given. 

Very abundant, ox- 
aet amount avail- 
able cannot be 
given. 

Abundant in the 
plain forests, many 
large trees avail- 
able. 



Size of logs or 
trees. 



Trees of 8 feet girth 
and over are com- 
mon, -with DO feet 
clear bole. 



feet minimum ex- 
ploitable girth. 



Trees of feet girth 
and 40 feet clear 
bole available. 



Trees nfOfeet girth 
and 40 to 50 feot 
clear bole avail- 
able. 

Trees 8 feot in girth 
and 30 feet clear 
bole a v a i lablc. 
Minimum exploit- 
able girth feet. 



Approximate value. 



Royalty prices in forest, 3 annas 
per cubic foot for logs in tho 
round. Poles sell for 1 anna to 
•Be. 1-2-0 each, according to 
size. 



Eoyalty 2 to 3 annas per cubic 
foot, standing. Timber landed 
at Haldwani station, includmg 
royalty, comes to 6 and 7 annas 
per cubic foot for logs and 
to 10 annas per cubic foot for 
sawn timber. 



8 to 12 aimas per cnbic foot at 
lota Pahar station, Bengal- 
Magpur Railway. 



8 annas per cubic foot in forest. 



Cuttack market 8 to 10 annas p cr 
cubic foot in tho round. Eoyalty 
prices — 3 to 5 feet girth 1 anna 
pit cubic foot, 5 to 7 feet girth. 
2 annas per cubic foot, over 7 
feet girth 3 annas per cubic- 
foot. 
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locality. 

EASTEEN BEHaAL AND 
ASSAM. 

Buxur Division . 

CENTIUL I'EOVJSCES. 

Iiltigliat Division 



Betul Division 



Botha. 

Myittha Division, 

Northern Circle. 



Kathn Division . 
Bliamo Division. 
Mu Division 

BOMBAT. 

North Kanara Division 



PU.VJATi. 

Simiii Division . 

JiAIIllAS. 

Malabar Division 



Amount available 
annually. 



Not very common 



4 per cent, to 15 per 
cent, of the growing 
stock is of this 
specic3. 



20 per cent, of the 
growing stock in 
favourable places : 
20,000 cubic feet 
yearly is the esti- 
mated outturn. 



1,000 tons available 
annually. 



500 ton available 
annually. 

Several thousand 
trees available 
annually. 

BOO tons available 
annually 



The number or treca 
to be felled annual- 
ly according to tlio 
various 'Working- 
Plans amounts to 
10,149 stemp or 
about 9—10,000 
tons, oven more per* 
haps as the Conser- 
vator makes his esti- 
mate at 13,000 tons. 

Fairly common. 



1,000 tons available 
annually. 



Approximate value. 



Iloyalty— logs of 25* to 53" girth 
2 annas per cubie foot, 54' to 
71 ' girth 3 annas per cubic foot, 
72' and over 4 annas per cubic 
foot. 

Standing in the forest. 
Girth. Length. 

10'— 14' 15 feet 1 anna each, 
and over. 



14"— 18' „ 


„ 24 annaa ,, 


IS*— 22' „ 


„ 4 annas „ 


22" — 26° „ 


,, 7 annas „ 


20"— 30' „ 


„ 11 annas „ 


30'— 84" „ 


„ Be. 1 each. 


34"— 38" „ 


„ Be. 1-8 each. 


over 38" „ 


„ lis. 2-3 „ 



Size of logs or 
trees. 



Trees 6 feet girth and 
40 feet clear bole 
available. 



Trees up to 10 test | 
girth and 50 feet | 
clear bole available, | 
average size about I 
6 feet girth. j 



logs under 8 feet in length, half 
price. Its, 11 per cart of 6 
maunds of 80 lbs. on rail at 
Amraoti. 

3,447 cubic tec t sold for Hs. 430, 
being the average for live years, 
which works out to 2 annas per 
cubie foot in the forest. The 
cost on the nearest railway 
station at Itaisi, Hoshangabao. 
district, works out to Us. 5 per 
cart of 15 cubic feet : to this 
must be added 2 annas per 
cubic foot for royalty. 

Iloyalty Ite. 1 for full-sized log. 
Posts lis. 10 per 100. Price on 
rail Bs. 14 per ton at Alon sta- 
tion aivl Us. 2B to Es. 30 per 
ton in Bangoon. 

Bs. 10 per ton on rail at Katha, 
Bs. 15 per ton at Mandnlay. 

Bs. 20 to 25 per ton at Katha 
railway station and Bs. 40 per 
ton f. o. b. Eangoon. 

Duty Be. 1 per tree standing. 
Price of timber Bs. 10 to IS per 
ton in the round and Bs. 30 to 
35 per ton on station at Eod- 
anngto, iLyatthin, and Pintba , 

Trees of 7 feet girth Eoyalty Es. 24 per ton and in 

and. 60 feet clear ' market running up to Es. 60 

Dole available. ; per ton and more for logs of 

i great length. Price at Earwar 

i port Es. 50 to Bs. 60 per ton. 



feet girth and over 
wilh n 30 feet clear 
bole. 



Trees of fi foot girth i 
and 70 feet clear [ 
bolo available. ! 



Trees of 7 feet girth 
and SO feet clear 
bole available. J 

8 feet girth and 00 
to SO feet clear | 
bole. 

Trees of 10 feet girth 
and 40 to 50 feet, 
clear bole available. 



Trees of 3' 0' girth 
and IS to 20 feet 
clear bole available. 

Trees of li to 8 feet 
girth and 50 feet 
clear bole available. 



12 annus per cubic foot at 
.Tagadhari station, North West- 
ern Bailway. 

Us. 30 to Bs. 40 per ton at Cali- 
ent. Sawn timber about Es. £ 
per cubic foot. 
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The total outturn from the Government forests in Madras for 1908 
was 90,204 cubic feet ; if further demand were to arise, this amount 
could be greatly increased. 

Enquiries. — Enquiries for this timber should be addressed to any of 
thi Chief Conservators, Conservators, or Divisional Forest Officers in 
India and .Burma. 

Minor products. — For a note on the bark of this tree, which is used for 
tanning, see page 132. 

79. Vateria indica, Linn. (The Piney Tallow tree.) 

Distribution. — -A large evergreen tree of the Western Ghats from 
Kanara to Travancore. 

Quality of the wood. — Grey to light-grey in colour, moderately hard, 
working to a fairly smooth surface, and presenting a glossy appearance 
if well planed. In weight from 36 to 40 lbs. per cubic foot, and strength, 
according to Gamble, 3-33 tons per square inch. 

Uses. — The timber is used for dugouts, is said to make up into good 
cheap flooring and ceilings ; it is also used for packing-cases, coffee-chests, 
and occasionally in construction. 

Outturn and prices. — -The outturn in Malabar is put at 500 tons per 
annum and the price of scantlings at Ee. 1-4-0 per cubic foot, and planks 
at Ee. 1-6-0 per cubic foot. 

Enquiries. — Enquiries for this timber should be made of the Conser- 
vator of Forests, Southern Circle, Madras, Coimbatore, and of the Con- 
servator of Forests, Southern Circle, Bombay, Belgaum. 

Minor products. — For reference to Piney resin see page 136 and 138. 

80. Xylia dolabriformis, Benth. (The Pyinkado or the Iron-wood tree 
of Burma or Jamba tree of Southern India.) 

Distribution. — A large deciduous tree, with a straight, though at 
times, fluted, stem, found extending from the Chanda Division in the Cen- 
tral Provinces southward down the Western and Eastern Ghats of tbe 
Peninsula. In the deciduous forests of Burma and Arakan it is very 
common and grows to a large size; and also on the Western Ghats, 
boles of 40 feet long and 8 feet girth and over being not uncommon. It 
grows in great abundance in suitable localities, often forming nearly 
pure forests in North and South Kanara. 
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Quality of the wood. — The heart-wood is dark reddish-brown, annual 
rings darker, but not distinct, very hard and difficult to saw, especially 
the seasoned timber, close-grained and somewhat twisted, cutting to a 
smooth shiny surface. The quality of the Burman and Indian timbers 
appear to differ considerably, though both are liable to crack while 
seasoning ; the Indian-grown timber is far more liable to this defect 
than that of Burma. As regards durability there is a great difference ; 
in Burma the timber is readily accepted' for sleepers and lasts from 15 to 
20 years in that state, while Indian-grown timber lasts not more than 6 
to 11 years according to the climate to which it is subject. The reason 
for this difference in the quality of the timber has not yet been fully ex- 
plained. In strength the Burma timber has also shown itself to be superi- 
or to the Indian-grown variety. Gamble gives various examples of the co- 
efficient of transverse strength of timbers from both localities ; he gives 
Burma timber as varying between 7-68 and 9-57 tons per square inch 
and Indian timber between 3-23 and 6 '72 tons per square inch. Recent 
experiments, carried out at Sibpur, gave Burma timber 6 '07 and Bom- 
bay timber 2 -81 tons per square inch. The timber is considerably 
heavier than teak, weighing 60 lbs to the cubic foot, 

From experiments carried out in the Lower Godavari district in 
Madras it was found that the timber was attacked within two years by 
marine borers. 

Uses. — The primary use to which the Burman timber is put is for 
sleepers, and owing to its strength, hardness and durability it is admirably 
suited for that purpose. The Indian timber has also been used for 
sleepers but not to the same extent as the timber from Burma. It is 
extensively used for house-building in the form of posts, beams and scant- 
lings, in bridge-construction, for buffers of railway trucks, in both Penin- 
sulas ; in Burma for telegraph posts, boats, dugouts and canoes, and also for 
ship-building, especially as knees, crooks and keels (Troup). It is used 
for agricultural implements, such as ploughs, harrows, clod-breakers, 
oil-presses and yokes, and elsewhere for tent-pegs and railway keys ; by 
the Ordnance Department for cart-poles and axle-cases ; and for paving- 
blocks in Rangoon. In Northern Kanara and Belgaum it is largely 
exploited as fuel to supply the Madras and South Marhatta Railway, up 
to 45,000 tons being cut annually. 

Outturn and prices. — The possible outturn of this'timber from both 
localities is very large. The Chief Conservator of Forests, Burma, in 
1906, computed the possible yield with a view to estimating the possible 
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outturn of sleepers within convenient reach of the railway ; the follow- 
ing are the data : — 



Pegu Circle. Prome Division 

Tharrawaddy Division 
Bangoon Division 



18,000 trees of 7' 6* girth and over. 
16,000 „ 7' 6" „ 
33,000 „ 7' 6" „ 





Total 

Toungoo Division 
Shwegyin Division 
Total 


66,000 trees. 


Tenasserim 
Circle. 


. 166,000 trees of 7' 0" girth and over. 
. 47,000 „ 7'fl" „ 




. 213,000 trees. 


Southern 
Circle. 


Pyimnana Division 
Total 


. 80,000 trees of 7' 6" girth and over. 


. 80,000 trees. 


Northern 
Circle. 


Myittha Division 


. 180,000 trees of 7' 6" girth and over, 
(approximately). 




Total 


. 180,000 




Geand Total 


. 6,390,000 trees over 7' 6* girth. 



Estimating that these trees are to be cut out in the next 25 years, 
starting from 1906, the annual yield would be 21,660 trees to be felled 
annually, or taking a tree as yielding 30 sleepers, there would be 646,800 
sleepers available annually. The above figures are for trees to be found 
within fairly easy reach of a railway and by no means represent the possi- 
ble outturn for the whole of Burma. The timber is in good demand in 
Burma so that the price is now somewhat high. Scantlings sell at 
Es. 70 to 80 per ton and M. G. sleepers fetch Re. 1-12 each. The 
freight from Rangoon to Calcutta is Rs. 13 per ton, so that scantlings 
landed in Calcutta would cost from Rs. 83 to Rs. 90. The Nizam's 
Railway pay Rs. 24-0 for M. Gr. sleepers from Burma and the South 
Indian Railway about Rs. 2-12-0 for B.. Gr. sleepers. 

In Bombay the chief sources of supply are Belgaum and the four forest 
Divisions of North Eanara. Belgaum alone is capable of yielding at least 
30,000 tons of poles and fuel annually, the price of fuel landed on the 
station being from Rs. 14 to Rs. 15 per ton stacked (68 cubic feet). 
The four Kanara Divisions are estimated to have yield of 10,000 tons per 
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annum of logs over 6 feet girth. The selling price on the coast at Kar- 
war is from Rs. 24 to Rs. 32 per ton, freight by sea to Bombay Rs. 5 to 
Us. 6 per ton. The price paid for Indian M. G. sleepers by the West 
India Portuguese Railway is about Re. 1-6-0 to Re. 1-7-0 per sleeper. In 
Madras this species chiefly occurs in South Kanara, Malabar, and on the 
Eastern Ghats in Vizagapatam district. From Malabar some 50,000 
cubic feet is the estimated possible annual yield from Government and 
private forests, though at present it does not exceed 12,000 cubic feet 
from Government forests ; the whole outturn for the Presidency in 
1908-09 was 15,625 cubic feet. In the Central Provinces the timber is 
found in the Southern Circle but is not largely exported. In Bengal, the 
Puri Division is estimated to yield some 3,000 to 4,000 cubic feet a year, 
the price of landing at Cuttack being about Rs. 8-8-0 per ton, exclusive 
of royalty. 

Enquiries. — Enquiries for this timber should be addressed to the Chief 
Conservators of Forests, Burma, Maymyo, and Central Provinces, Nag- 
pur ; to the Conservator of Forests, Southern Circle, Bombay Presidency, 
Belgaum ; and to the Conservators of Forests, Northern Circle, Waltair, 
and Southern Circle, Coimbatore, Madras Pres : dency. 

Minor products. — The bark of this tree yields a tan extract, and the 
seed and oil, otherwise the minor products are unimportant. 



CHAPTER III. 

MINOR FOREST PRODUCTS. 

Under this heading come all Minor Forest Products. These for con- 
venience may be divided into two sections, (i) those exported from the 
forest and used for manufacturing and other purposes ; (it) those utilized 
in the forest or merely removed by right or privilege-holders to their 
homes for their own use. Naturally some of the products come under 
both heads. 

Under the former class may be mentioned cutch, myrabolams. fruits, 
certain gums, mohwa flowers and seeds, colophony and turpentine, the 
product of pine-resin, babul-bark for tanning, rubber, and lac. As ex- 
amples of products coining 'nto the second class may be ment'oned 
jungle roots, fibres used in making coarse ropes and twine, edb'e seeds, 
flowers and leaves used for dyeing, drugs extracted from various parts of 
trees and shrubs, of which a few also come under the first class, 
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leaves for plates, grass for thatching, litter, and a variety of similar 
products, of ben of considerable local value to the inhabitants living in 
or near the forest. 

The revenue realized by the sale of Minor Forest Produce in 1907-08, 
including that given free, was Ea. 71,39,241, while from 13 to 14 million 
cattle were grazed either free or on payment of a small sum per head. 
The revenue realized by the sale of grass and collected under grazing 
fees stood for the same year at Es. 22,13,199. 

It will be readily understood that in this publication, the length of 
which is limited, it is not possible to mention more than a few of the 
most important Minoi Products, chiefly those coming under the first 
category, giving some idea of their value and where they may be 
procured. The classification adopted depends on classes of products 
and not on natural orders. 

1. Fibres and Flosses. 

Fibres and flosses play an important roll amongst the economic 
products obtained from the forests, a considerable revenue being 
derived from some of them, such as from Munj -grass fibre used 
in basket, chair and rope-making and Bhabar or Sabai-grass sold for 
paper-making ; again, bast-fibies are extensively used by the Department, 
timber contractors, and private persons in the preparation of elephant 
drag ropes and for rafting purposes, while a large quantity of bast 
and leaf-fibre obtained from a variety of forest trees and shrubs supply 
the daily wants of the forest villagers and agricultural population. 

Flosses are obtained from the seed of certain trees and yield a fibre 
known on the market as " Kapok," the right to collect which is either 
sold or given free in different localities, while their uses are confined 
to stuffing pillows, as they are generally of too short a fibre for textile 
purposes. 

(a) Fibres from Leaves. 

The leaves of the Screw Pines, Pandemia spp., yield a strong, sorcw Pine 
moderately fine fibre, used for making cordage, fishing-nets, lines, fibl ' c ' 
brush-bristles, and sacking. The most important and abundant of 
the Screw Pines found in forests is probably Pandanus odoraiissimus, 
a shrub forming dense thickets in the Sunderbans, so dense indeed 
that they are a considerable obstacle to travellers or inspecting 
officers. A proposal has been put forward to use this fibre for paper- 
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making, tlie forests being situated at no great distance from the 
Calcutta market. The species is also found growing in the tidal creeks 
of the Tenasserim, the Coromandal and West Coasts, and is also 
common in the Andamans. 

Enquiries. — Enquiries for the leaves yielding this fibre should be 
made of the Conservator of Forests, Bengal, Darjeeling ; the Conservator 
of Forests, Tenasserim Circle, Burma, Rangoon ; and the Deputy Conser- 
vator of Forests, Andamans, Port Blair. 

p"i SB ftb- "^ rom ^ e l eaves °* ^ e ^ a S° P auri or Bastard Sago, Caryola wens, is 

obtained the " Kifctal fibre " of commerce. This palm is found growing 
scattered in the moist forests of Assam, Chittagong, East Bengal, Orissa, 
in the valleys of Thana, Kanara, Malabar and Tinnevelly, in Tipper 
Burma and Pegu, and also in the sub-Himalayan districts east of 
Nepal. The fibre is of considerable value, being strong and of fair 
length. It is used by fishermen in preparing their nets and fishing- 
lines, for bristles of cloth, hair, and horse-brushes, in rope and cord- 
making, for baskets, sacking, ^tc. It has also been proposed as a 
possible paper-fibre. It is not exported to any great extent from India, 
but in considerable quantity from the Malay Straits. Its price in the 
English market is from 2d- to 8d. per lb., according to quality, 

Enquiries. — Enquiries as to the conditions under which this fibre, 
can be obtained should be made of the Conservator of Forests, Eastern 
Bengal and Assam, Shillong; the Chief Conservator of Forests, Burma, 
Maymyo ; the Conservator of Forests, Southern Circle, Madras, Coim- 
batore; and the Conservator of Forests, Southern Circle, Bombay, 
Belgaum. 

sfsai iflbrc '^ ere are severa, l s P ecies °f the well-known Agave plant yielding 

Sisal fibre ; their interest, from a forest point of view, lies in the fact 
that they are cidtivated in many districts either in plantations or along 
the edge of the Beserved Forests, for demarcation purposes, while the 
fibre obtained from their leaves also yields a certain revenue. Agave 
rigida, of which there are several varieties, has been cultivated in the 
Central Provinces, the common Agave being the grey variety, Agave 
lurida and Agave vivipara i and also a narrow-leafed variety, Agave 
americam. Throughout the Deecan Agave species have been cultivated 
in various localities, as for instance in the Nasik, Satara and Poona 
forests, and also in Madras and Burma, though by far the' greater 
percentage of " Sisal " fibre is obtained from cultivated lands, and not 
from forests. 
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The price of Agave fibre in the London market varies between £12 
and £40 per ton, the lower prices being those for native Jiand-prepaied 
varieties and the higher price that for best machine-prepared fibres. 

Enquiries. — Enquiries for the fibre should be made of the Chief Con- 
servator of Forests, Central Provinces, Nagpur, and the Conservators of 
Forests in Bombay, Madras, Bengal and Burma. 

Certain wild plantains or bananas occur in the forest and yield a Plantain 
strong fibre. They are also widely cultivated throughout British India. re " 

Musa sapienlum, the common plantain, is found in the hot, damp 
forests of India, Mma swperba on the Western Ghats, and Musa para- 
disiaca is the red plantain of Bombay. These fibres are used in rope and 
cordage making, for mats, and for preparing an inferior grade of paper. 
From a forest point of view they are not important, not being sufficiently 
plentiful and generally too sparsely scattered to make their collection 
profitable. 

The leaves of the Wild Date, Phosnix sykestris, and the Palmyra wild Date 
Palm, Borassus flabellifer, have a certain commercial value and are paj ms a Inyra ' 
used for thatching purposes, while the leaves are collected for making 
fans, hats and umbrellas. Thus in 1908-09 the forest revenue under 
this head was Es. 17,130 in Madras, Es. 3,051 were obtained for thatch- 
ing leaves (probably Palm leaves) in the Andamans, Es. 1,055 were 
realized for leaves, chiefly of these Palms, from the Southern Circle., and 
Es. 1,132 for Palm leaves from the Northern Circle of Bombay. 

Enquiries.— Enquiries as to the sales of these leaves should be made 
of the Conservators of Forests, Central Circle, Madras, Southern Circle, 
Coimbatoie, Northern Circle, Waltair, Madras Presidency ; the Deputy 
Conservator of Forests, Andamans, Port Blair; and the Conservators 
of Forests, Southern Circle, Belgaum, and Northern Circle, Bandra, 
Bombay Presidency. 

In the Bengal Presidency, especially in ths Sunderbans, in Chitta- Gol i" llttt - 
gong, Burma and the Andamans occurs a palm, 2V'p« fruticans, the leaf 
of which yields a fibre which is made into mats, it being also use 
for thatching. It is extensively exploited from the Sundeibans ; 
for instance in 1908-09, 151,060 tons were extracted, realizing 
Es. 73,763. 

Enquiries.— Enquiries for Golpatta should be made of the Conserva- 
tor of Forests, Bengal, Darjeeling, and the Chief Conservator' of 
Forests, Burma, Maymayo. 
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(6) Stem and Bast-Fibres. 

A very large number of both trees and shrubs yield bast-fibres, some 
coarse, strong and only suitable for making ropes, others fine, soft and silky, 
more suitable for the preparation of strong thread and twine for fishing- 
nets, lines, snares and traps. 

Though a few of these fibres have a commercial value, the majority 
are of local value only, and are removed free by right and privilege- 
holders or are collected by the Department for preparing timber 
diag-ropes and for rafting purposes. Thus, from a financial point of 
view, they do not at present play an important part, though from an 
economic point of view they are often nearly indispensable. 
stercuiiaceiB Trees belonging to the Order Sterculiacefe yield valuable fibres, the 
most important of which is Sterculia wUosa, a common tree throughout 
India and Burma. It yields a coarse, strong whitish-pink fibre, of a 
peculiar net-like appearance, stripping off the tree in broad long flakes. 
It is extensively used on the Malabar Coast, in Burma and Bengal for 
preparing elephant drag-harness, by natives for tying the rafters of their 
houses, for tying bamboo and firewood-bundles, making bags and cattle 
halters. The fibre is sufficiently strong and obtainable in sufficient 
quantitrs to bj worthy of the attention of the trade. Other trees of 
this order, such as Sterculia wens, Sterculia fmti&a, and Sterculia colorata 
also yield rope fibres but of a quality inferior to Sterculia villosa. 

Helicteres Isora, also belonging to this Order, is a shrub found in the 
drier forests of India and Burma and yields a strong light-brown 
fibre, not so coarse as that of Sterculia spp. The bast, however, is 
more difficult to separate from the bark, and therefore requires 
longer soaking in water and to be more carefully retted before it can 
be made into rope and twine. It is used for tying rice bundles in South 
India, as cordage for sewing gunny-bags and making bullock nose- 
ropes. 

Enquiries. — Enquiries for the fibres of Sterculia villosa and Helicteres 
Isora should be made of any of the Conservators of Forests in India or 
Burma, asking them to give the names of local contractors who have 
purchased trees among which these species are to be found. 
Legumlnosete The large Order of Leguminosese contain many species yielding bast- 
fibres, the most important of which are the Anjan tree (Hardwickia 
hina'a) found in the Central Provinces, Berars, Bombay (Central Circle) 
and in the Kistna, Godavari, Anantapur, Cuddapah, Kurnool and 
Bellary districts of the Madras Presidency. The pre obtained frqm 
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the branches is red-brown in colour, fairly strong and stripping off 
in narrow bands. It is used for making ropeSj but unless well prepared it 
presents an untidy appearance. The large CTeepers, Spatholobus 
Roxburghii, Bauhinia VMii atd Calycopteris floribwnia, commonly 
found in most Indian forests and doing much damage to tree growth, 
have the redeeming feature of yielding valuable strong rope-fibres 
used locally by natives for tying faggots and for domestic purposes. 
The stems of the latter are cut into strips i feet long, f inch to 1 inch 
broad and j^inoh thick, and after being soaked in water to make them 
supple, they are woven into mats and baskets. The fibre of the former 
is ' ' whitish-pink ' ' in colour and used extensively on the Malabar 
Coast for tying rice-bundles, called "mundis." 

The other species of this Order yielding bast-fibres are Ougeinia dal- 
bergioides, Acacia leucophlm, Bauhinia racemosa, Bombax mahlaricum, 
Butea frondosa, Millettia auriculata, Dalbergia Sissoo, etc. 

The most important fibre-yielding species of this Order are the Tiiiaoeas. 
Grewias, of which may be mentioned Grewia tilicefolia, G. vestita, 6. 
oppositifolia, G. laevigata, and G. scalrophjlla. They all produce coarse 
yellow-brown strong fibres, especially Grewia tiliwfolia and G. oppositi- 
folia, used in rope-making and for domestic purposes. To this Order 
also belongs Cor chorus capsularis and Cor chorus olitorius yielding the 
jute of commerce. 

This Order contains many fibre-yielding trees, not the least import- trrticncerc. 
ant of which is Ficus Cunia, yielding a short though strong fibre of 
yellow colour, which is made into ropes. Ficus religiosa and Ficus 
bengalensis yield somewhat inferior fibres, used by wild tribes and by 
others only in default of better species. 

Bmhmeria nivea the ' ' Eamie ' ' fibre and Cannabis sativa, the Hemp 
fibre, both largely cultivated, yield comparatively fine white fibres, 
extensively used in rope-making. Of other species may be mentioned 
Bcehmeria malabarica, BceJimeria platyphylla, Bcehmeria maerophyll, all 
yielding useful fibres, used for rope-making, and some for fishing-lines 
and nets. 

Trema orientaUs, a shrub or small tree found in most forests of India, 
yields a long light-brown fibre stripping of! the stem in narrow thin bands, 
easily separated after being dried for some time, and used for making ropes 
and twine on the West Coast, and in the preparation of coarse cloth. 

Antiaris toxicaria yields a peculiar coarse fibre of net-like appear- 
ance, which strips off the tree in large sheets, bo large indeed that by 

12 
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sewing up one end and side a whole bag can be made of one slab of 
fibre. 

BroussoMlia papyrifera yields a fine white fibre, used in the Shan States 
of Burma for making a coarse paper. 

The well-known shrubs Qalotropis gigantea and Oalotropis procera 
belonging to this Order yield valuable fibres. They are found generally 
growing in dry tracts and on sandy river-beds in Kajputana, Sind, 
the Deccan, Central Provinces and Carnatic country. The stem yields 
a fine white silky fibre, very strong, which does not perish in water, 
used for making twine and string, extensively used in Sind for fishing- 
nets, and elsewhere for fishing-lines, bow-strings, nooses, traps, gins and 
such like purposes. It is a fibre that has not been as yet sufficiently 
exploited. 

Another important fibre-yielding plant of this Order is Marsdenia 
tenacissima, found in the sub-Himalayan tract, from the Jumna to 
Nepal, extending to Chota Nagpur and the Behars, in Chittagong and 
Upper Burma, the fibre of which is used for preparing bow-strings by 
the Sonthals (Gamble), being extremely strong. 

Other fibres yielded by shrubs or creepers and belonging to this order 
are Dregea wlubilis, Orthaniliera viminea and Qryptolepis Buchanani, etc. 

A strong red fibre, stripping off the tree in thin broad hands, is yielded 
by Careya arborea, and used for cordage and tying carte and rafters. 
Cordia Mym and Cordia Rothii, both yield bast-fibres used in rope- 
making. Kyiia calycina, a small tree of most Indian and Burman 
forests, yields a strong fibre, used for elephant drag-ropes in North 
Kanara. Thespesia popvlnea of the coast forests of India, Burma and 
Chittagong gives a strong fibre, though only used locally. Moringa 
pterygosperma, Albizzia odoratissima, Brythrina sulerosa, Odina Wodier, 
Cerb°m Odollam, Anodendron paniculatum, Milium velutina, Smilax pro- 
lifera, Berry a Ammonilla and a number of other trees and shrubs yield 
fibie3 of a somewhat indifferent character, and are only used locally. 



(c) Flosses. 

Several trees and shrubs found in the forests yield flosses known on 
the market as ' 'Kapoks ' ' and used for upholstery work, such as stuffing 
pillows and mattresses. Lately a German firm claims to have solved 
the difficulty of making thread suitable for textile work from "Kapok"; 
this.'if true, should lead jo the extensive cultivation of floss-yielding trees, 
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The best known species yielding floss is tie Sernul or Cotton-tree, Bombax 
Bombax maldbarimm, found scattered throughout the deciduous forests mBlabftI ' i - 
of India and Burma, being especially common in parte of Eastern 
Bengal and Assam and in Burma. The pod yields a silky cotton, not 
very long, but soft and strong. The value of Kapok varies from Rs. 8 
to Rs. 20 per maund of 80 lbs., according to quality. 

Enquiries.— Enquiries for Kapock should be made of any of the Con- 
servators of Forests in India and Burma, and especially of tie Chief Con- 
servator of forests, Burma, Maymyo, and the Conservator of Forests, 
Eastern Circle, Eastern Bengal and Assam, Shillong. 

Another species which yields "Kapock" is the Guneri tree, CocMosper. 
Cochlospermum gossypium, a moderate-sized deciduous tree, found mimi s°ssypi- 
in the Western Himalayas, at low elevations, in Guzarat, Central 
India, the Deccan and the Prome District in Burma. 

Cahtropis gigantea and Cahtropis proeera, both yield a silky shining Calotropis 
fibre obtained from the seed. Both are small bushes, occurring in the EW. yielding 
Punjab, Sind, Rajputana, the Gangetic plain, Central India, Central 
Provinces, the Deccan, parts of South India and Burma ; generally 
found in dry localities. The trade in this very useful floss has some- 
what declined in the past, though the Imperial Institute experts think 
that good quality Cahtropis floss would fetch id, to M. per lb. in 
the English market. 

There are several other floss-producing trees, shrubs and climbers, 0Hier floss - 
such as Salix daphnoides, a large shrub or small tree of the trees, shralis 
Western Himalayas, Populus ciliata, a deciduous tree of the Himalayas and elders. 
from Kashmir to Bhutan, found at elevations above 4,000 feet, 
Becmmontia grandiflora, a gigantic climber of the Eastern Himalayas, 
ascending to 4,000 feet, also found in Chittagong and Sylhet, Cryptolepis 
Buclumani, a climbing shrub found in most forests of India, JEchmanthera 
Wallichii, Eohrrhena aniidysenterica, Wrightia tomentosa, Nerium oilorum 
and others. 

2. Grasses other than oil-grasses. 

(a) Fibre Grasses. 

The two most important species of grasses yielding fibre useful foi aiiuij-graas. 
paper-making, mats, cordage, chicks, basket-making and similar pur- 
poses are the Munj-grass, Saccharum arundinaceum and Bhabar or Sabai 
grass, Ischcemum angustifolium. 
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Munj is a reed- like grass with a yellow, long, straight stem, found on 
the bank of rivers and tanks and in low-lying localities. It occurs in the 
plains of India and in the lower hills, the culms being extensively used 
for mat-making, baskets, chicks, thatching purposes, stools, chairs and 
screens. The sheath yields a fibre used in preparing ropes and 
cordage. 

As a single example of outturn it may be stated that in the Punjab 
forests in 1908-09, Munj and Sara (Saccharum ■prooerum) were sold over 
some 170,000 acres for Es. 6,317, besides which permits were issued for 
the removal of this product, amounting to Bs. 90. 

Enquiries.— Enquiries for this grass should be made of any of the 
Conservators of Forests in India proper. 

Bhabar grass is extremely fibrous and strong, retaining its green 
colour for a considerable time after being cut. It occurs in great 
quantities in Bengal, Chota' JSTagpur, the Nepal Terai, parts of the 
Central Provinces and Central India, in the United Provinces, in Eaj- 
putana, the Punjab, extending into Afghanistan, generally growing 
on the warmer slopes and on steep hill-sides. Its chief use is for paper- 
making, though it is also used in the preparation of coarse ropes and 
cordage. As a paper-pulp material it may be said to hold, at present, 
the first place in India, as up to 50,000 tons of the grass finds its way an- 
nually to the Indian paper-mills. The principal localities supplying the 
grass to paper-mills are Bengal, the United Provinces, Central Provinces, 
and the Nepal Terai. As an illustration of outturn it may be stated that 
in 1908-09 the Bengal forests turned out 3,294 tons of this grass, valued 
at Rs. 24,094 in the forest. 

Enquiries.— Enquiries for Bhabar grass should be directed to the 
Chief Conservator of Forests, Central Provinces, Nagpur ; the Conserva- 
tor of Forests, Bengal, Darjeeling ; the Conservators of Forests, Eastern 
and Western Circles, United Provinces, Nairn Tal ; and to the Conserva- 
tor of Forests, Punjab, Lahore. 

(&) Thatching Grasses. 

A great variety of thatching grasses are found in the forest, 
amongst which may be mentioned Andropogon contortus (the spear- 
grass), Imperata arundincwea, Saccharum Narenga, and many others. 
To illustrate some of the localities from which thatching grasses are at 
present exploited, it may be stated that in 1908-09, 3,213 tons were ex- 
ploited from the Eeserved and Protected Forests of Bengal ; 1,788,101 
bundles, 264,850 cubic feet, and 305,984 tons, valued at Bs. 30,877, 
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from biie Reserved and'Unclassed State Forests in Eastern Bengal and 
Assam ; 17,840 tons, valued at Es. 12,521, from the Southern Circle, Cen- 
tral Provinces, while 919 tons, valued at Rs. 3,076, were removed by Gov- 
ernment agency and a large quantity, valued at Rs. 19,821, by purchasers 
in Madras. There was also a large sale in other provinces, but the ap- 
proximate figures are not available, 

Enquiries.— Enquiries for thatching grasses should in all cases be 
made' to the Conservators of Forests, or local Forest Officers through- 
out India, 

(o) Grazing and Fodder Grasses. 

The amount of fodder-grass available for cattle from State Forests Gm,,1 S' 
is enormous, and often in times of scarcity the forests are practically the 
only localities where grass is obtainable. 

In 1907-08, 10J million horned cattle and 4| millions of browsers were ' 
afforded grazing in State Forests, the amount realized being about 40 
lakhs of rupees. \/~ 

The largest grass centres are the Central Provinces, and especially Fodder 
the Berars, Nimar and Betul, the Central Circle of the Bombay Presi- s rn8BM ' 
denoy and the three Circles of Madras. Other Provinces also supply 
large quantities of fodder but to a lesser extent than the above named 
localities. 

To illustrate the estimated value of grass fodder eitheT sold or given 
free from all classes of forests, the following figures have been taken from 
various Administration Reports for the year 1908-09 : — 



Locality. 



Two Circles of the Central Provinces 
Berar Circle .... 
Nimar and Betul 

Punjab 

Bengal 

United Provinoea 

Madras 

Bombay . .... 

Ajmer-Merwara 



Value of 

fodder sold 

or given 

free. 



88,189 

1,67,202 

14,»32 

2,49,246* 

4,336 

2)05,802* 

7,93,921* 

4,45,786* 

9,130 



* Includes gradng fees. 
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{d) Oilier Fibrous Products, 
Kims-klms. Vetiveria zizanioides, yielding the . khas-khas roots of commerce, 

is found throughout India, generally growing on ^the edge of tanks and 

streams. The roots are used in preparing khas-khas tatties, the 

stems being used for thatching and preparing an inferior grade of 

paper. 
Koval, Cyprus tegetum (Korai), a sedge, found in most parts of India, the 

culms of which are used for mat-making, It is sold annually by 

the Forest Department in the Madras Presidency. 

Enquiries. — Enquiries lor Korai should be made of the Conservators 

of Forests, Southern Circle, Coirnbatore, and Northern Circle, Waltair. 
Keeds. Various species of reeds are sold annually in different parts of India 

by the Forest Department. For instance ' ' Sur' ' reeds (Phragmites spp. ) 

are sold annually in Sind, the contracts for 1908-09 were given for Kb. 

1,830 in Sukkar, Es. 1,132 in Naushahra, and for Rs. 665 in the Jarraek 

Division. 

In Eastern Bengal and Assam annual contracts are given and free 

giants made for cutting reeds, the amount extracted from Reserved 

and Unclassed State Forests during 1908-09 being 2,499,934 bundles, 

valued at Rs. 75,496, and 320 tons, valued at Rs. 279. 
Enquiries. — Enquiries for reeds should be made of the Conservator of 

Forests, Eastern Bengal and Assam, Shillong ; and of the Conservator 

of Forests, Sind, Hyderabad. 

3. Distillation Peoduots. 

The various distillation' products obtained from the wood, fruit, 
leaves, and grasses growing in the forests comprise such products 
as cutch, wood-oils, charcoal, grass-oils, and extracts such as camphor, 
Mohwa-liquor, cmuamon-oils, etc., some of which yield considerable 
revenue to the State, being in much demand. 

(a) Grass-Oils. 

ttosiia grass- The most important oil-grasses are the ' ' Rosha ' ' grass, Gymhopogmi 
Martini, and the " Lemon" grass, Oymhopogon citratus, both yielding 
perfumed oils. 

Rosha-grass, Gymbopogon Martini, occurs chiefly in the Central Pro- 
vinces, Nimar. Berars, and the Khandesh Satpuras of Bombay. Its 
occurrence is generally local, but where present it forms a dense under- 
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growth in the forests. Several varieties of this grass are to be found, 
the two most important bearing the vernacular names of ' ' Motia ' ' 
and " Sofia." The distillation of the oil is usually left to contractors; 
sometimes it is carried out by villagers, chiefly in the Betul, Hoshanga- 
bad, Mandla, Seoni, Nimar and Elliehpur districts of the Central Pro- 
vinces and Berar, and in the North and West Divisions of Khandesh, 
in the Central Circle of Bombay. 

The oil finds its way in large quantities to Bombay for export to 
Europe. Watt states that some 50,000 lbs. are exported annually. The 
oil fetches 6 to 9 shillings per lb,, according to quality. 

Outturn. — The grass is sold to contractors by the Forest Depart- 
ment, the sales generally taking place in July and August. The amount 
of oil extracted from grass grown inside the forests is not known. To 
illustrate rates paid for contracts to extract the oil, the following 
figures have been taken from Administration Eeports : — in 1908-09, 
in the Central Provinces, Northern Cii.de, Es. 312 ; in the Berars 
Es. 9,214; Nimar and Betul Es. 7,395, and Khandesh Es. 5,057. 

Enquiries. — Enquiries regarding the supply and purchase of Eosha- 
grass should be made of the Conservator of Forests, Northern Circle, 
Central Provinces, Jubbulpore ; the Conservator of Forests, Berar Circle, 
Amraoti ; and of the Conservator of Forests, Central Circle, Bombay 
Presidency, Poona. 

This grass occurs chiefly in South India, and produces what is i^mon-grass 
known on the market as ' ' Travancore Lemon grass-oil,' ' used in per- 
fumery work, such as scenting soap, There appears to be some 
doubt, from a botanical point of view, as to which plant yields this 
oil, it generally being supposed to be obtained from Cymbopogon citratus, 
while Cymbopogon flexuosiis yields the ' ' Malabar or Cochin oil." Watt 
gives the price of this oil in 1904 as 9s. M. per lb. No data are 
available from the records as to its sale by the Forest Department 
though Cochin State exported 4,533 cases in 1907, the value being -given 
as low as 3 annas per oz. 

In Travancore it sells at Es. 10 per bottle containing 36 oz., and the 
value of the quantity exported is put at Es. 50,000. 

In the English market the quotations in June 1910 were 2£d!. to M. 
per oz. 

(1) Wood-Oils. 

By distillation certain woods yield wood-oils (as distinct from exuded 
products). The most important, liom a commercial point of view, are 
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Sandal-wood oil and Agar oil, while the Deodar, Teak and certain Pines 
yield tarry substances of economic value, especially the first named. 
Sanflai-wooii Though Sandal- wood is found chiefly in Mysore and to a smaller 
cl1, exbent in the south of British India, the extraction of the oil is carried 

on outside these producing areas, to a very large extent in Oudh. 

The great Sandal-producing areas are North Coimbatore, North and 
South Arcot, North and South Salem, Cuddapah, Bellary, and the Nil- 
gai districts of Madras, Nasik, Dharwar, Nagar, Belgaum, Bijapur and 
South Kanara districts of Bombay and the Mysore, Coorg and Kolhapur 
States. For prices and outturn of Sandal-wood, see pages 89 and 90. 
Enquiries. — Enquiries for Sandal-wood should be made of the Con- 
servators of Forests, Southern Circle, Belgaum and Central Circle, Poona, 
Bombay Presidency ; the Conservators of Forests, Southern Circle, Coim- 
batore, Central Circle, Madras, and Northern Circle, Waltair, Madras 
Presidency ; and the Chief Forest Officers of Mysore and Coorg. 
tlgar-agar Agar-agar oil is obtained from the wood of Aquilaria Aqalloclia, 

the ' ' Eagle " or " Agar ' : tree of Bhutan, Assam, Khasia Hills, 
Eastern Bengal and parts of Burma. Only very small portions of 
the tree are found to yield the highly resinous wood, containing 
the aromatic juice from which the drug is obtained. The oil extracted 
from the wood is known as " Agar-attar," and is used as a scent. 
The portions impregnated with this oleo-resin are burnt as incense. 

Outturn and prims. — The wood is sold annually by the Forest Depart- 
ment in Eastern Bengal and Assam on permits and also on contract. 
Thus in 1908-09, 22 basket loads were sold on permits for Es. 32, 
purchasers bought 149 cwts. for Bs. 1,241, and leases to exploit the wood 
were given to a value of Rs. 2,241. 

Enquiries, — Enquiries for Agar-wood should be made of the Conser- 
vators of Forests, Eastern and Western Circles, Eastern Bengal and 
Assam, Shillong. 
Other woofl- Gedrus Deodara, from which is obtained a black oil, smelling strongly 
oil8, of tar, is used in skin diseases, for fly-bites, and in cases of rheu- 

matism. Looking to the enormous waste occurring in the conversion 
of Deodar sleepers and also to the richness of this tar-oil, there would 
appear to be an opening for the preparation of this oil on commer- 
cial lines. Teak yields a tar- oil, but it is only prepared locally, while 
Chii and Kail tar are prepared in the same way as Deodar oil. They 
are generally procurable in the Bazaar, especially in those adjacent to 
forests in which the species are found. 
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(c) Miscellaneous Products of Distillation. 

Probably the most important minor products extracted from. Catch 
the State Forests are Cutcli and Kath, which are obtained by a '" 
boiling Acacia Catechu chips, their uses being too well known to 
require description. The tree is found in deciduous forests throughout 
India and Burma, the chief Cutch-producing localities being theThara- 
waddy, Minbu, Yaw, and Pyinmana Divisions of the Pegu Circle in 
Burma ; the Kumaun, Gonda, Pilibhit and Bahraich Divisions of the 
United Provinces ; the South Kanara Division of Madras, where Clutch 
is prepared departmentally ; and to a lesser extent Bengal, Assam, the 
Central Provinces and Southern Circle of Bombay. 

In some localities the right to prepare Clutch and Kath is farmed out 
annually; in others this produce is prepared departmentally and sold in 
the large centres of consumption. 

Outturn and prices.— To illustrate the approximate outturn and 
prices at which contracts are given, or the product is sold in various 
parts of India and Burma, the following figures have been taken from 
the Administration Eeports of 1908-09 :— 



and 



Locality. 



Burma., chiefly from the Pegu Circle . 

United Provinces, chiefly from Kumaun, 
Gonda, Rlibhit and Bahraich Divi- 
sions. 

Madias, South Kanara Division. . 

Central Provinces . 

Bengal 

Bombay . 



Outturn. 



Tons. 
3,669 
2,608 



21 
Not known. 

21 
Not known. 



Value. 



91,056 
10,132 



12,237 
1,680 
1,600 
2,781 



Prices.— A noticeable feature of the above figures is the high price 
obtained for the Cutch, carefully prepared by departmental agency at 
Wandse in the South Kanara Division of the Madras Presidency, which 
Cutch sells for Es 600 per ton. In Cawnpore the ruling prices for Kath 
are from Es. 15 to Es. 20 per maund of 82 lbs., and in Lucknow Es. 25 
per maund is the price given for the best qualities. In Bundelkhand 
the price given is from Es. 15 to Es. 20 per maund of 82 lbs.; in 
Sambalpur Es. 10 per maund of 82 lbs., while in Bmma it sells, at 
Bhamo, from Es. 1i to Es. 30 per owi, and in Prome for Es. 30 per cwt, 
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Enquiries.— Enquiries as to the Outch contracts or sales of the pro- 
ducts, -when it is prepared depaitmentally, should be made of the Con- 
servator of Forests, Pegu Circle, Burma, Eangoon ; the Conservator of 
Forests, Eastern Circle, United Provinces, Nairn Tal ; the Conservator of 
Forests, Southern Circle, Madras, Coimbatore ; the Conservator of Forests, 
Bengal, Darjeeling ; the Conservator of Forests, Southern Circle, Bom- 
bay, Belgaum ; and of the Chief Conservator of Forests, Central Pro- 
vinces, Nagpur. 

Charcoal is manufactured all over India and Burma from a great 
variety of woods, different species being used according to the use for 
which the charcoal is intended. 

The work of preparing charcoal is generally carried out by a contrac- 
tor or by persons having either Ihe right or privilege to do so, The 
manufacture of charcoal is generally a local trade, so that a detailed de- 
scription of the various methods of preparing the same and the possible 
outturn are not here given. Any further reference as to outturn 
and contracts should be made to local Forest Officers. For informa- 
tion as to the various methods of preparing charcoal, Troup's Forest 
Utilization, pages 210 to 221, may be consulted. 

The world's supply of camphor chiefly comes from Formosa, Japan 
and China, and recently attempts have been made to cultivate the 
camphor tree in Ceylon and in Indian and Burrnan forests, though at 
present on no large scale. 

Gmnamomum Camphora, the true camphor tree, is being cultivated 
with success in the more temperate parts of Burma, for instance it is 
stated to be doing well in the Upper Chindwin, Myitkyina and Bhamo 
districts. 

There are, however, certain camphor-yielding trees found growing 
naturally in the State Forests ; amongst others may be mentioned Bin- 
mea balsamifem, found in the Shan State of Burma, from the leaves of 
which the Shans prepare a camphor. 

In No:th and South Kanaia and Malabar cinnamon-oil is prepared 
to a limited extent from the leaves of Cinnamomum zeylanicum and used 
by Arabs in flavouring curry. In South Canara, at Kundapur, this oil 
sells for Es. 2 per lb. Cinnamomwm Tamala is found in the Himalayas 
from the Sutlej to Bhutan, from the leaves of which an oil is distilled 
used in flavour 'ng sweets and in confectionery. 

The corolla of the Mohwa flower, Bassia latijolia, is distilled, gene- 
rally under Government supervision to obtain the well-known 
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Mohwa liquor. The preparation of this liquor only concerns the 
Forest Department indirectly, as the corollas are nearly always collec- 
ted free by privilege and right-holders, who either sell them to the Gov- 
ernment distilleries or utilise them as food. To facilitate the collection 
the villagers not infrequently burn the ground under the trees and so set 
fire to the State Forests. 

4. Oil-Seeds. 

A very large number of forest trees bear seeds yielding oil, some 
of which are already of commercial importance, and others, owing 
to the richness and quality of the oil they yield, deserve the further atten- 
tion of the commercial community. 

Outturn.-*- It is here only possible to mention a few of the most im- 
portant oil-yielding seeds about which information as to outturn 
and prices is available. So as to give enquirers an idea of the localities, 
approximate outturn and possible uses of the various seeds, it will be 
oonvenienb to tabulate the information as follows : — 



Name of tree from 


localities where 


Approximate 


Approximate rates 




which the steed is 


the species oc- 


tpiuntity avail- 


of collection, exclud- 


Uses. 


obtained. 


curs. 


able. 


ing royalty. 






United Pko vet- 


Cwt. 


Per cwt. 






oes. 




Us. a. p. 




Baa&ia latifolia, 


1. Gorakhpur 


35 


18 6 


The oil known as 


(Mohwa.) 


Division. 






Mohwa, butter Is 




2. Klierl Dim. 


55 


Vary expensive. 


used all over India 




3. Eahtaich 


1,400 


Do. 1 to Es. 2 


for adulterating 




Diva. 




Be. a. p. 


ghee; it is also very 
extensively eaten. 




4. Kumaun Divr. 


120 


7 


It is used largely for 




0. Gonda Dlvn. • 


50 


1 14 


soap-making. Con- 
siderable quantities 
of the seed are ex- 












CuNTitAL Pro- 






ported to Europe 
lor preparing oil- 
cake, watt states 




vinces. 






Dilto . 


1. Narsinghpur 
Divn. 


210 


10 


that the exports 
stand at 600,000 




2. Balashut Dlvn. 


700 


3 13 


cwt., and further 




3.S. ClmndaDlvn. 


r>36 


4 3 


says that appa- 




4. H. Chan da 


3,570 


2 12 


rently the only 




DiVB. 




f 2 IB 
(830 


limit to the uses of 




5. Naspur War- 


350 


the oil is the want 




dha Dlvn. 




of enterprise In ex- 




0. Chindwara 


7,000 


i 14 


tending the pro- 




Divn. 






duction. 




7. Bhandara 


350 


4 9 


The price of BaMia 




Dlvn. 






butter in the Cal- 




8. Buldana Divn. 


4,000 


•8 12 


cutta market is at 




9. BctuI Divn. . 


000 


2 1 


present about Es. 




10. Altola Divn. 


140 


10 


7-8 to Es. 8 per 




11. Raipur Divn. 


1,000 


2 12 


mannd of 82 lhs. 




12. MolghatDivn. 


480 


2 


* A very high esti- 




13. Damoh Divn. 


360 


4 11 


mate. 
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Name ol tree from 

■which the aeod is 

obtained. 



Bmiia latijolia 
(Monwa.) 



Ditto 



Saiteia butyracea 



SehUidura, irijuga, 
IKosum.) 



Ditto 



Ditto ■ 



localities where 
the species oc- 
curs. 



Central Circle 



Northern Cirele 



United Pbo- 

VINO£S. 



1. KumaunDtvn, 

2. Kherl „ 



S. Condi 



CENMAI PBO* 
VIN0E3. 

1. Batoghat 
Divn. 

2. Eaipur Divn. 

8. N. Chanda 
Divn, 

4. S. Hondla, 
Divn. 

5, BetulDlvn. 



BunitA, 
1. Promo Divn. 



2. Pyinmana 
Divn. 



3. Toungoo Divn. 

4. Shwegyin Divn. 



Approximate 
quantity avail- 
able. 



(Approximate rates 
o£ collection, exclud- 
ing royalty. I 



Cwt. 

Tlie seed is col- 
lected depart- 
mentally in the 
Central Circle : 
466,086 lbs. oi 
•1,310 cwt. were 
collected In 1908- 
09. 

The South 

Thana District 
could yield 
08,000 lbs. of 
seed peT an- 
num, or 876 cwt. 

70 Owt. 



Uses. 



Per cwt. 
Rs. a. p. 

The value of the 
amount collected 
was Es. 26,000 or 
Es. 6 per owt. 



4 10 



120 

50 

40 

140 

1,000 
70 

130 



Quantity not 
kaown. 



1,000 baskets 



Cwt: 
120 
700 



Es. B to Bs, 7 per 
cwt, Sold in the 
bazar for Bs. 7 
to Es. 8 per maunfl 
of 62 lbs. 

8 3 
Expensive. 



Its. a. p. 
2 10 



S 

4 3 

Price not known. 

Bs. a. p. 
4 

2 8 



Its. 10 per 80 lbs. 

Per basket. 
Bs. a. p. 



Per cwt. 
Rs, a. p. 

10 

12 8 



Used for similar pur- 
pose to fcliafc tit 
Mohwa butter. 



A yellow oil is ob- 
tained from this 
Beed, which has re- 
cently been tested 
for soap-making by 
a large firm in India 
and pronounced as 
most suitable for 
the purpose, after 
having been recti- 
fied. 

It Is also a useful 
hair-oil, said to bo 
the basis of Macassar 
lialr-oil. 



Tho seed sells at 
about Rs. 22 per 
cwt. in the Culcutta 
market. 
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Aame of tree from 

which the seed is 

obta.ned. 



localities where 
the species oc- 
curs. 



Approximate 
quantity avail- 
able. 



Approximate rates , 
oi collection, exclud^ 
ing royalty. 



'Eastern Bengal ; 
and Assam. 



i 



Mesua ferrea 

(The Iron-wood 
tree.) 



Ditto 



Potigamia glabra 



Ditto 



Eastern Circle 



Burma. 

i 1, Mandalay 
i Divn. 



2, S. Tonassorim 
Divn. 
Andamans 

Centbal PRO- 
VISOES. 

1. S. Chanda 
Divn. 

2. Bnldana Divn. 



Celaslmi puntculala 



Ditto 



Mamas. 

1. N. Malabar 
Divn. 

2. N. Aroot Divn, 

3. H. Coimba- 
tore Divn. 

BURMA. 

1. Mandalay 
Divn. 



14—18 tons 



100 baskets 



8 cwt 

Hot known, but 
n tair supply. 



70 
1,000 



200 
300 



500 hastate 



Use a. 



Its. 7 per md. of] The kernels yield as 
82 lbs. on, Bta- mueh.as70percenfc. 



2, Ruby Minos 
Divn. 

Central Pro- 
vinces. 

l.Hoshangabad 

Divn. 
2. Narsinghpur 

Divn. 
S.Tubbalpur Divn. 
4. BalaghatDlvn, 
!i. N. Chanda 
Divn. 

0. 8. Chanda 
Divn. 

7. Akola Divn. 

8. MandlaDivn. 

9. BetalDivn. . 
10. Damoh Divn. 

United Pro- 
visoes. 

1. ELunmun Divn. 

2. Qorakhpur 
Divn. 



Cwt. 
1 



17 
70 



14 

80 

2 

10 



tion, exclusive 01 
royalty. 



Per basket. 
Rs. a- p. 
18 

Per cwt. 
Kb a. j>. 
20 

Not known . 



Rs, a. p- 
2 7 

8 12 



2 8 

2 8 
18 

Per basket. 
Rs. a. p. 

( 1 8 
I 3 

Per cwt, 

Rs. a. p. 

4 8 



4 3 
4 10 

7 

8 
6 4 

Not known, 

Rs. a. p, 
17 
3 
2 2 
Q 14 



4 3 
2 12 



of very rich red. 
brown clear some- 
what perfumed oil, 
which might be 
used for confection- 
ery. The oil Iscsed 
medicinally as an 
embrocation and for 
applying to sores. 



Die seed yields ft 
yellow-brown oil 
used for burning. It 
is also said to have 
marked antiseptio 
properties. The oil 
sells In Calcutta at 
about Its. 11 per 
cwt. 



The seed yields a 
deep orange-col- 
oured oil, used 
medicinally (or 
external applica- 
tion. By destruc- 
tive distillation 
and when mixed 
with benzoin, cloves 
and mace, the Oleum 
Mqrum of pharmacy 
is obtained. 
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Name of tree from 

which tho seed is 

obtained. 



! Localities v?horo 
I the. species oc- 
curs. 



P'amu Smnim . | Baluchistan . 0,000 ll'a. 

available. 



Approximate 
quantity avail- 
able. 



Cwt. 



'Approximate rates | 
.of collection, exclud-j 
! ing royalty. i 



DiwfiuroE mnntana 



Bombay. 
Southern Circlo . 



080 



Uses. 



Ra. 2 per maund 
of 80 lbs. on 
Maud or Khanac 
stations, N. W. 
Railway, exclusive 
of royalty. Freight] 
to Karachi lie. 1-5] 
per cwt. 



The oil obtained from 
the seed resembles 
that of almond oil. 
Tlio kernels yield 
11 per cent, of oil. 



I 



Bs. 14 per cwt, at 
a port on the 
West Coast such 
as Karwnr. 



The above are only a few of the oil-seeds obtained from forest trees ; 
of others may be mentioned Shorearobusta, yielding Sal butter ; Juglans 
regia, the Walnut tree, from 'which walnut oil is obtained ; Galo-phyllum 
Inophyllum seed, the oil from the seeds of which is used for burning 
and mixed with Valeria indica resin for caulking boats ; Anacardiwn 
occidentale seed, the oil of which mixed with charred coir is used as 
varnish ; the pericarp of Semecarpus Anacardiwn yields a powerful 
astringent, used in marking ink ; Prinsepia utilis seed, extensively used 
for cooking, "Valeria indica seed yields piney-tallow, or vegetable butter ; 
Mimusops Elengi, Melia indica, Bombax malabaricwm and Buclianania 
latifolia oils are used for burning. The wax round the seed of Sapium 
sebiferum yields Chinese tallow, used for making candles, while Jatropha 
Gurcas seed oil is used medicinally and for burning. 

Enquiries. — It must be understood that the figures given above for 
prices and possible yield are only estimates, and that the Divisional 
Officers are in no way bound down to the rates and prices given ; the 
figures are simply meant as a guide to possible enquirers. The enquiries 
for seed should be made either of the Conservators or the Divisional Forest 
Officers, according to the respective Divisions enumerated in the 
list. As the seed in most cases is not collected departmentally, it would 
be well for enquir rs, when addressing the local officers, to request them 
to name reliable contractors who would carry out the work of collecting 
the seed and possibly express the oil locally if called upon to do so, 
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5. Tans and Dyes. 
(a) Tan-Barks. 

A large number of forest trees yield tan-barks, some of them Acacia ara- 
of great value, others though containing the necessary tanning pro- Wo(l ha,fk ' 
perties also contain colouring matter, which is objected to by tanners. 
There exists at present no tan-extract factory n India using barks as 
raw material, though a Government Factory has been established at 
Rangoon in Burma for preparing extracts from such barks as that of 
Rhizophora mucronata. The difficulty lies in removing the objectionable 
dyes from the bark, which, it is hoped, will be overcome after the experi- 
ments now being prosecuted in this direction are completed. 

The most important bark now used by tanners, especially in Northern 
India, is Babul bark, obtained from the Babul tree, Acacia arabica. 
The tree is found in forests, in waste and cultivated lands. The chief 
Babul areas are in Sind, in the Hyderabad Juruck, Naushahra and 
Sukkur Divisions, the total area being computed at 172,000 acres ; in 
the Berars it is found extensively in the Amraoti, Akola and Buldana 
Divisions, where 14,600 acres of Babul forest occur ; in the United 
Provinces it is found chiefly scattered all over the waste and cultivated 
lands in considerable quantities, and the same is the case in Guzarat. 
In Bombay, 45,000 acres are under Babul, chiefly in the Bast Khandesh, 
Ahmednagar, Sholapur, Poona and Nasik Districts. 

The bark is generally obtained from felled trees, so that a large supply 
is obtainable from the Government forests in the above-mentioned areas, 
where regulated fellings take place annually. It has been found that 
stripping standing trees is not advisable, as the wounds so caused heal but 
slowly, or not at all. 

TheTe is a difference of opinion as to whether bark from old or young 
trees is best for tanning purposes. English tanners appear to favour bark 
from young trees, whereas native tanners maintain that bark from old 
trees contain a greater percentage of catechu tannin. 

Outturn and prices. — It is stated that Cawnpore tanneries alone con- 
sume 500,000 inaunds of bark annually, but that the local supply is fast 
declining, and that they now have to import it from considerable dis- 
tances, and go as far afield as 150 miles to obtain their supplies. 

As regards outturn of bark from the various Babul areas, the figures 
available besides being only to hand for a few localities, must necessarily 
be approximate only, as the yield varies from year to year. In Poona 

K 
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it is estimated that 357 tons are available annually, of which fths 
come from forests and £-th from " Malki lands," its value being 
Re. 1-2-0 per maund of 80 lbs. From Hyderabad, Sind, the outturn is 
about 2,054 tons, valued at Es. 80 per 100 niaunds. In other localities 
the amount of bark available is not known, but it must be considerable 
as may be gathered from the following table showing the aTeas under 
Babul forest : — 





Circle. 




Division. 


Area in acres. 




Bombay. 












1 


East Khandesli . 

Nasik 


4,220 
1,910 


Central Circle . 


" j 


Ahmednagar and Sholapur . 


25,862 






( 


Poona .... 


12,153 






s 


Satara .... 
Sukkur .... 


923 




45,008 




1,000 


Sind 


. 


NausbaliTfi . . . 
Hyderabad 


644 
90,000 






Jarruck .... 


80,000 


Cent 


bal Provinces. 


c 


Amraoti .... 


171,644 




7,008 


Berars 


3 . • 


v < Buldaim , , . . 


3,407 






( 


Akola 


4,067 




14,602 



The prices vary in different localities from 10 annas to Ee. 1-4 per 
ma,und of 82 lbs. In Cawnpore the ruling prices at present are from 
13 to 14 annas per maund. Watt states that the bark fetches from 8 
annas to Es. 2-4 per 100 lbs. 

Enquiries— Enquiries regarding Babul bark should be made of the 
Conservator of Forests, Berar Circle, Central Provinces, Amraoti ; the 
Conservator of Forests, Central Circle, Bombay, Poona ; and the Deputy 
Conservator of Forests in charge, .Sind Circle, Hyderabad. It must 
lie remembered, when addressing the Conservators in this connection. 
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that Babul trees are generally sold standing to contractors, so that 
enquiries should be made, as to the names of the contractors exploiting the 
annual felling areas, and as to dates fixed for the sale of these contracts. 

■ A bark of nearly equal importance to Babul is that obtained from Cassia anri- 
a shrub called Cassia aurioulata, yielding the Tarwar bark ; indeed in cviata * w *- 
Southern India tanners prefer this bark to that of Babul, while the 
Cawnpore tanners state that the tannin from this bark penetrates the 
hides quicker than that of other barks, though it cannot well be used 
alone in tanning hides. 

The shrub is found in Southern India, extending northwards to Eaj- 
putana ; it is also found in the Shan hills of Burma, and has been culti- 
vated to a small extent at Cawnpore by one of the large tan factories, In 
the latter connection it may be stated that its cultivation presents no 
difficulties, young plantations only wanting weeding. ' It yields in the 2nd 
and 3rd year if irrigated, and in the 4th and 5th if not irrigated. 

Outturn and prices. — The outturn in Southern India is very consider- 
able, it being a common shrub in parts of the Dharwar and Bijapur dis- 
tricts of the Southern Circle, Bombay, and common in the drier parte of 
Madras. For instance in the Southern Circle, the Tarwar farm, which is 
put up to auction annually, realized Es. 2,135 in 1907-08, while in Mad- 
ras Cassia aurioulata together with Ventilago madmspatana and other 
barks and fibres realized Es. 1,58,732 in 1908-09. In Cawnpore the bark 
fetches from Ke. 1-8 to Rs. 2-4 per maund of 82 lbs. 

Enquiries. — Enquiries for Tarwar bark, and the sales of the same, 
should be addressed to the Conservator of Forests, Southern Circle, 
Bombay, Belgaum, and to the Conservators of Forests, Southern Circle, 
Ooimbatore, Northern Circle, Waltair, and Central Circle, Madias, Mr, dras 
Presidency. 

Sunari bark obtained from Cassia Fistula has not so good a reputa- Cassia Fis- 
tion for tanning as that of Cassia aurioulata, though also extensively tnla bM *" 
used for the purpose. 

The tree has a very wide distribution, being found all over India, 
Burma and Ceylon, and commonly known as the Indian laburnum. The 
bark is used in South India and also at Cawnpore for tanning. Gamble 
states that in South India the exploitation of this bark has in cases led 
to considerable damage to the forests. 

Outturn and prices. — The right to collect the bark is sold annually by 
the Forest Department. Though the records to hand in this connection 
aie scanty, in Bengal it is stated, in the Administration Report for 
1908-09, that 138 tons were sold for Es. 855. 

re 2 
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Enquiries.— Enquiries as to the sale and disposal of Sunari contracts 
should be made of the Conservator of Forests, Bengal, Darjeeling, and 
of any other Conservator in India and B.uima. 

Mangrove Certain Mangroves (Rh'sophora spp.J yield barks rich in tannin; 

bar ' the dye matter is, however, held by tanners to be excessive. To 

overcome this difficulty experiments are now being carried out 
at the Government Rangoon Tan Extract Factory. The most important 
species of this order yielding tans are RhizopJwra mucronata, a small 
evergreen tree of the tidal creeks of India, Burma, Arakan and the 
Andamans, Ceriops Candolleana. and Ceriops Roxburghiam, small 
evergreen trees of the Sunderbans and tidal creeks of India, Burma 
and the Andamans. 

Outturn and yield-. — The bark of the Mangrove is exported to Rangoon 
from the Tenasserim Circle and used for tanning purposes. The possible 
outturn is not known ; however it may be stated that the revenue from 
the sale of this and other barks in the South Tenasserim Division in 
1908-09 was Es, 5,485 and from the Andamans 59,655 lbs. were exploited 
and sold at Es. 420. 

Enquiries. — Enquiries for these baTks should be made of the Conserva- 
tor of Forests, Tenasserim and Pegu Circles, Burma, Rangoon ; the 
Conservator of Forests, Bengal, Darjeeling ; and of the Deputy Conser- 
vator of Forests, Andamans, Port Blair. 

otiier tan A variety of other trees yield tan barks, such as Tennimlia 

al ' tomentosa (Sain), Avicennia officinalis (White Mangrove), Shorea 

robusta (Sal), Lagerstromia parviflora. Garuga pinnata, Casuarina 
equisetifolia, Odina Wodier, Acacia Suma, Acacia- leucoplilwa, Bcmhinia 
■purpurea, Rhus mysorensis, Tamarix articulata, Eugenia Jambolana, 
Ccesalpkva sepiaria, and many others. 

(b) Tan Leaves. 

Certain leaves are commonly employed for tanning hides, though 
their use is local and they are used only by native tanueis. Those most 
commonly in use are the leaves of the Dhaura tree, Anogeissus lalifolia, 
of the Emblic Myrabolam, Ph/Uanthis Emblica, and those of Lawsdnia 
alba, a bush yielding both a tan and red dye. 

(c) Tan Fruits. 

Of equal importance to the tan barks and yielding greater revenue 
to the Department are certain fruits, largely used for tanning, purposes 
ajid preparing tan-extracts. 
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Tie most important tan fruits are those obtained from the Hirda 
or Harra tree, Teminalia Ghebula, known on the market as Chebulic 
myrabolams. The tree occurs in Madras, Bombay, the Central Pro- 
vinces, Bengal and Northern India, as also in Burma. The chief 
supplies are obtained from the three first mentioned localities. In 
the Central Provinces, the Mandla, Balaghat, Baipur and Jubbulpore 
Divisions export large quantities of myrabolams ; in Bombay this 
species is chiefly found in the Thana, Nasik, Nagar, Khandesh, 
Poona, Belgaum, Satara, and Surat districts, and in Madras in the 
drier localities, Bimlipatam being a large exporting centre. 

Myrabolams are used in India for tanning, and are also largely ex- Myraiiolams. 
ported to Europe for the same purpose. Up to the present the exports 
have chiefly been made in the shape of the dried fruit, though a factory for 
preparing the extract exists at Raneegunge, which turns out and exports 
about 1,000 tons annually. The cost of exporting the fruis in the crude 
state is enormous, and there should be a further opening for the prepara- 
tion of this tan extract ; the only obstacle to such an industry appears 
to be a certain prejudice against extracts on the part of English tanners, 
due to adulterated products having been put on the market from 
abroad. 

Outturn and -prices.— -The export of myrabolams from India in 1907- 
08 amounted to 74,665 tons, valued at Rs. 58,95,246, or Rs. 79 per ton. 
Of this large amount, part was obtained from State Forests and the 
rest from Revenue lands in British India and from the Native States. 
The amount realized in 1908-09 by the sale of Hirda nuts from the 
Northern Circle of the Central Provinces was Rs. 10,834 and in the Bala- 
ghat Division of the Southern Circle a three years' lease was given to 
collect this produce for Rs. 50,000. 

In the Central Circle of Bombay, Hirda nuts are either exploited 
departmentally and sold to the highest bidder, or collected by contrac- 
tors ; thus in 1907-08, Rs. 21,296 was the revenue derived from this 
source ; in the Southern Circle the right to their collection is farmed out 
on lease, the amount realized In the same year being Rs. 23,082. 

The price of Myrabolams, besides varying from year to year accord- 
ing to the state of the crop, also depends on the class of myrabolams ; for 
instance, the recent prices for the class known on the. market as 
' Bhimlies ' was 5*. M. to 6s. G:I. per cwt., for ' Jubbelpores ' 5s. to 6s- 
per cwt., and for ' Rajporcs ' 4s. 9a!. to 5s. 8i. per cwt. 

Enquiries.— Enquiries as to the sale of myrabolams should be made of 
the Chief Conservator of Forests, Central Provinces, Nagpur ; of the Con- 
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seivatorsof Forests, Central Circle, Poona, and Southern Circle, Belgaum, 
Bombay Presidency ; of the Conservators of Forests, Northern Circle, 
Waltair, Southern Circle, Coimhatore, and Central Circle, Madras, Mad- 
ras Presidency ; and of the Conservator of forests, Bengal, Darjeeling. 
Ilaiiul iiwis. '^ ue P ot ^ s °^ Acacia arctbica arc used in tanning partly 011 account 
of the tannin properties they contain, but to a greater extent on account 
of the good colour they give to leather. Their use is generally local, and 
they are not at present exported to Europe. 

Outturn and 'prices.— The largest outturn is obtainable from the Sind 
forests, from which locality they appear to be exploited in large quanti- 
ties. Thus, in 1908-09, the Forest Department in that Province sold 
Rs. 19,667 worth of Babul pods. No doubt large quantities are obtainable 
from the Berars and the Central Circle of Bombay as also from cultivated 
lands of the United Provinces, where the tree is commonly found growing 
near water-courses and tanks. 

Enquiries. — Enquiries as to the sale of Babul pods should be made of 

the Deputy Conservator of Forests, Hyderabad, Sind ; of the Conservator 

of Forests, Berars, Amraoti ; and of the Conservator of Forests, Central 

Circle, Bombay, Poona. 

Embiic mid The other tan-fruits of airy importance are Emblic myrabolams, 

Beierio myra- obtained from the Aonla or Awla tree, Phyllanlhiis Einblica, and Beleric 

myrabolams obtained from Terminalia belerica. These are inferior to 

Chebnlic myrabolams, though sometimes mixed with them for tanning. 

Divi-iiivi Ccesalpinia coriaria, yielding theDivi-divi pods, is a small tree 

poils. cultivated in many forests, such as those of the Western Presidency 

and Malabar. The pods were at first in much favour with tanners, 

but appear from the record of sales by the Department to have fallen 

into disfavour of late years. 

(foUi-iioi' The Goth-bor tree, Zizyphus xyhpyra, is a small tree found in 

fruits. most parts of India, the fruit of which is used locally for tanning. 

(<Z) Wood, Bark, and Rut-Dyes. 

Since the introduction of aualine dyes the value of the most important 
dyes obtained from forest products has bcome of local importance 
only, though a few still maintain some of their former importance. 
Wood-Dyes. Bed Sanders, the wood of Pterocar-pm santalinus, a small tree of 
South India, yields a strong red dye, formerly largely exported to 
Europe, but now only used in India. The wood of the Jack tree, Arto- 
carpus integrifolia, as also that of AUocarpus Lakoocha, when ground to 
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powder or reduced to saw-dust and boiled in water, yields a yellow pig- 
ment, used in dyeing cloth. 

Symphcos spp. root-wood yields red and yellow dyes, those of Berberis iUcit Djes, 
aristata and Morinda tinctoria yield yellow dyes, Punka Granalum yields 
a red dye, while other root dyes are obtained from various species but 
are of even less value than those mentioned above, and are only used 
locally. 

Many barks yield brown and black dyes, such as Acacia spp., Termin- u»»* Mj-es. 
alia tomentosa, Berheris nepalensis, Alnus nitida, Alnus nepalensis, Ven- 
tilago madraspatana, Mimusops liitoralis ; these and many other barks, 
though used for dyeing, are also used for tanning, in which industry 
the dve is often detrimental. 



(e) Dije Mowers. 

Mare important in some ways than root and bark-dyes are those ob- 
tained from certain flowers. 

The well-known Kamel a powder, obtained from the fruit glands of Kamela 
Malhtus philippinensis, a small tree found all over India, is extensively P<"vta- 
collected and yields a red dye. It sells in the Bazar for Rs. 15 to 
Es. 18 per maund. 

Generally speaking, the Department has neither time nor sufficient 
staff to collect tho powder departmentally, so that enquirers, when 
addressing the local Forest Officers, should ask for names of contrac- 
tors or merchants dealing in this product. 

The flower-buds of Ochrocarpus longijolius, known on the West swrgi 
Coast as " Surgi flowers " or "Tambra-Nagkesar," yield a red, dye ^"ors. 
used in dyeing silk. The right to collect these buds is annually farmed 
out in the West and South Forest Divisions of North Kanara, as also 
in South Kanara and Malabar. 

Enquiries regarding tho sale of these flower- buds should be 
made of the Conservator of Forests, Southern Circle, Bombay, Belgaum, 
and of tho Consorvator of Forests, Southern Circle, Madras, Coimbatore. 

The pulp surrounding the seeds of Bixa Orellana yield the ,: Omatto othcl , j lyu 
dye " of commerce, with which silks are dyed yellow and red. Native flowers. 
saris and cloths aro often dyed yellow with the flowers of the Dhak or 
Palas tree, Butca frondasa, tho yellow dyes obtained from the flowers of 
Cedrela Toona, Nyctantlw Arbor-tristis and MioheUa champaca being 
used for the same purposes. 
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6. Gums, Eesins and Oleo-Eesins. 

Gums, lesms, and oleo-resins form an important section of the Minor 
Forest Products. The gums yielded by many species are not only plenti- 
ful but are also largely used for such purposes as mucilage, calico printing, 
confectionery, and in medicine. A few of these gums are exported to 
Europe, as for instance gum-kino, though by far the greater majority 
are used in India only. 

Resins may be classed into two sections : (i) Pine-resins and (ii) Eesins 
from broad-leaved species, The former are chiefly obtained from the 
Chir, Pinus hmjifoUa the Kail, Pintts excelsa, and the East Himalaya 
and Burma pine, Pinus Kliasya, from which on distillation the reson 
yields rosin or colophony and turpentine. Eesins from broad-leaved 
species are sometimes called ' dammars, ' though the true dammar comes 
from a conifer not found hi India. They are obtained from such species 
as Hopea odorata, Shorea robusta (Sal), Yataria indica (the Indian Copal 
tree), Ganarium reziniferum and Canarium striatum, etc., and are used 
for varnish, caulking boats and ships, for burning as incense, and in 
medicine. 

The oleo-resins consist of resin and volatile oils. Some of them, such 
as Thitsi and Gurjan oil, are of considerable commercial importance and 
largely utilized as varnish and for caulking the seams of boats, 

(a) Gums and Gum-Resins, 

A very large number of trees found in Indian forests yield gums and 
gum-resins, of which it is only here possible to mention a few of the most 
important. 

Glim arable. True gum arabic is obtained from Acacia Senegal, a small thorny 
shrub found scattered sparsely in Sind, the Punjab and Eajputana, its 
chief habitat being Senegal and the Blue Me. The yield of this valu- 
able gum being very small in India, it does not hold an important 
place amongst the Minor Products, though its further cultivation might 
prove commercially successful. 

Babul gum, ^he Babul tree is extensively found in Sind, the Berars and parts of 
Bombay, its gum being an importaut commercial product. It is exten- 
sively used for calico-printing and sizing paper, for fixing paint and white- 
wash, as a mucilage, and to a limited extent in medicine. It is also eaten 
and used in preparing sweetmeats. The price varies according to quality 
and colour by ; large light-coloured tears from Sind babul, used for 
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eating, fetch the highest prices, a fair average price may be taken as i 
annas per lb., while fine qualities fetch as much as 8 annas per lb. 

Enquiries. — The gum is not collected departmentally ; often the 
villagers have the right to collect it free, otherwise its collection is farmed 
out. It can nearly always be purchased in large bazaars. Any enquiries 
as to its collection should be made of the Deputy Conservator of Forests, 
Hyderabad, Sind ; of the Conservator of Forests, Berar Circle, Central 
Provinces, Amraoti, and of the Conservator of Forests, Central Circle, 
Bombay, Poona. 

An important medical gum is obtained from Pt&rocarpus Marsu- Gum-klno. 
pium, the Gum-kino tree. It occurs in Central and Southern India, 
found at its best on the Western Ghats, in the Kanara and Malabar dis- 
tricts. The trees are chiefly tapped in order to obtain this gum in South 
Kanara and North Malabar of Madras, and to a less extent in the Bombay 
district. The cost of preparing the drug comes to 4 annas to 6 annas 
per lb. It finds its way to Bombay, and so to England and France, 
through the sea-coast towns of Calicut, Tellicherry, Mangalore, 
Kundapur and Karwar. The price of " Medical kino " in England 
fluctuates enormously ; it has been down to 1 shilling per lb. and 
and as high at 17 shillings per lb., its price at present being from 10 
shillings to 12 shillings per lb. 

Enquiries. — Enquiries for " Gum-kino " should be made of the Con- 
servator of Forests, Southern Circle, Madras, Coimbatore, and of the 
Conservator of Forests, Southern Circle, Bombay, Belgaum. 

Amongst many other gums may be mentioned the " Katira gum " Katiragum. 
obtained from CocMospermwn Gossypiim, exuding profusely in long 
streams from the tree. It is of whitish, more or less transparent 
colour. It is used in medicine and by shoe-makers (Baden Powell). 

Odina Wodier, a large tree of the dry forests of India, yields a copious |[ ]jugum. 
gum, used for fixing whitewash, sizing cloth and paper, and in medicine. 

The Dhak tree, Butea frondosa, yeilds a red gum, known as Bengal kino. 
"Bengal kino." It much resembles "Gun-kino," and is used for 
similar purposes. 

The Dhaura tree, Anogeissus latijolia yeilds a whitish-yellow gum, Maura gum, 
used extensively for sizing paper and calico, and as a weak mucilage. 

A curious deep-red gum 3 exuding from the tree like drops of blood Jtoringa sum, 
and on coagulating f orming a thick hard dark-red mass used in native 
medicine, is obtained from the Moringa pter^gosperma, the Horse- 
radish tree. 
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Soymida febrifucja, the Indian Redwood or Eohan tree of Central 
and Southern India exudes a cleai' transparent gum making into a good 
mucilage. 

BucMmnia latifolia, a tree found throughout India and Burma, 
yields large quantities of gum, which is a good mucilage, and deserves 
further attention. 

Gardenia luciia, found in the Peninsula from the Central Provinces 
southwards, yields a hard, opaque, yellow to greenish brown gum-resin 
used in cutaneous diseases ; the gum-resins of Gardenia gwnmijera is 
used for similar purposes, and is also edible (Gamble). 

BosweUia serrata gum-resin, of greenish colour, is burnt as incense, 
having a not unpleasant smell. 

Many other guns might be mentioned, but at present they are of little 
commercial importance. 

Enquiries.— The above mentioned gums are obtained from trees which 
have in most instances a wide distribution, so that enquiries concerning 
any of them shoidd be directed to any of the local Forest Officers. It 
may here be mentioned that the Conservator of Forests, Southern Circle, 
Bombay, Belgaum, or his officers, hold annual sales for the right to 
collect gums in their forests. 



Indian 
Coual or 
Pincy Rcsiii 
or White 
Dammar. 



(b) Resins other than Pine-Resin. 

Piney-resin, or White Dammar, is obtained from Valeria Mica, 
a large tree of the Western Ghats. It is used for a variety of pur- 
poses, but chiefly in preparing varnish. Mixed with fish oil or 
oil from the seed of Callophjlhtm Inopliylhm it is used for caulking boats, 
Gamble says that mixed with cocoanut-oil it is used for making 
candles. 

Outturn.— The outturn is considerable from the North and South 
Kanara and North and South Malabar Divisions. The prices obtained 
in, the forest for this resin are not known, as it is sold by the Department 
together with the right to collect other resins and gums. The amount 
realized for such products from North Kanara in 1908-09 was Es. 533 
aud from the Southern Circle, Madras, which includes the areas where 
this tree occurs, was Es. 7,743. 

Enquiries.— Enquiries for White dammar shoidd be made of the Con- 
servator of Forests, Southern Circle, Madras, Coimbatore, and the Con- 
servator of Forests, Southern Circle, Bombay, Belgaum. 
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Eock Dammer is obtained from a large evergreen tree of Lower nopca 
Burma and the Andamans. It yields a yellow dammar or copal, used 0(]0, ' atl1 1,osl,L 
as varnish; which is of considerable value. Dammar. 

Outturn. — In the Administration Report of the Tenasserim Circle of 

, Burma, 1908-09, it is stated that dammar (probably Rock dammar), was 

sold in the Western Salwe.en Division, together witli Thitsi (an oleo-iesin) 

for Rs. 1,000 and in the Thaungyin Division for Rs. 2,700, while in the 

Ataran Division the dammar alone was sold for Rs. 1,200. 

Enquiries, — Enquiries for Rock dammar should be made of the 
Conservator of Forests, Tenasserim Circle, Burma, Rangoon. 

Pwenyet dammar is collected and made up by bees into a funnel- rircnyct 
shaped opening at the mouths of their hives. This substance is resinous. I,ammiu '' 
black in colour, and is extensively used in Burma for caulking boats. 

Outturn. — The annual outturn is not known, but the right to its collec- 
tion is sold annually by the Forest Department in the Tenasserim Circle, 

Enquiries. — Enquiries regarding the sale of this dammar should be 
made of the Conservator of Forests, Tenasserim Circle, Burma, Rangoon. 

(c) Pine-Resin. 

As before stated, the chief sources of pine-resin are from the Chir, Koslu ot ' 
Firms longifolia, and the Kail, Pinus excelsa, and to a less extent from a,*/ 1 " l °" 3 ' 
Pinus Khasya. The chief localities where tapping is now carried on are Turpentine, 
the Jaunsar and JSTaini Tal Divisions of the United Provinces, in which pine resin". 
latter Division there is a Government factory for preparing turpentine 
and rosin or colophony. The other locality producing resin is the 
Punjab. 

Outturn. — In 1908-09 the Naini Tal factory treated 574 tons of 
resin, yielding 22,252 gallons of turpentine and 341 tons of rosin. In 
Jaunsar, 18 tons of crude resin were collected, yielding 1,340 gallons 
of turpentine and 11 tons of rosin. In the Punjab, in the same year, 
crude resin was collected and sold for Rs. 8,144. American rosin of 
'' G " class fetches Rs. 8 to Rs. 9 per maiuid in the Calcutta market, 
while the pricj ol Indian rosin is slightly less at present, though further 
refinement will probably bring it up to that of the imported article. 

Enquiries. — Enquiries for rosin, turpentine, and crude resin should 
be made of the Conservator of Forests, Western Circle, United Provinces, 
Nairn Tal, and of the Conservator of Forests, Punjab, Lahore. 
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(&) Oho-Resins. 

The most important oleo-resins are obtained from certain species of 
Dipterocarpus, and from Mdanorrhm witata, and chiefly come from 
Burma, though "Gurjan oil "is also obtainable from the Andamans and 
Assam. 
Gurjan oil. The oleo-resin is obtained from the Gurjan tree, Bipterocarpus 
turbinatus, a large tree found throughout tropical Surma, Chitta- 
gong, Cachar and the Andamans. The oil is largely collected 
and exported from Burma, and used for painting houses and ships 
(Gamble). Watt says it is applied to bamboo-work as a preservative ; 
he further states that it has been used in Europe as a varnish with good 
results, and that it is reported to be a useful ingredient in lithographic 
ink. 

Outturn and prices.— The amount available is large, and Watt, quoting 
a letter from a Conservator of Forests in Burma, states that if an assured 
demand arose, there would be little difficulty in finding local contractors 
willing to supply the oil in the Pyinmana and the Euby Mines Division 
and from the Tenasserim Circle, The quotations of prices given by him 
are Rs. 60 per 100 viss, or about Ks. 20 per cwt. Gamble, quoting 
Lewin, give3 Rs. 6-10 per maund(orRs. 94-0 per cwt.), and states that 
45,000 maunds (i.e., 143 to 179 tons) are exported annually to Cal- 
cutta from Chittagong. A home paper of July 1909 quotes Gurjan 
oil sold at 4|rf..per lb. 

Enquiries. — Enquiries for Gurjan oil should be made of the Chief 
Conservator of Forests, Burma, Maymyo ; of the Conservator of Forests, 
Eastern Circle, Eastern Bengal and Assam, Shillong, and of the Deputy 
Conservator of Forests, Andamans, Port Blair. 
"In "oil. "In" oil is obtained from Diptcrocarpus tuberculatus in the same 

way as the Gurjan-oil is obtained from Bipterocarpus turbinatus. 
It is used in preparing torches and for preserving bamboos. In com- 
parison to Gurjan oil it is unimportant. 
Tiiitsi oil. The most important of the oleo-resins is obtained from the 

Thitsi tree, Mdanorrlicea usiiata, a deciduous tree of Burma, The 
oleo-resin is a natuial varnish, used for lacquer-work, caulking boats and 
in medioine. It is largely exported from the Burma forests, especially 
from the Tenasserim, Northern and Southern Circles. The right to 
collect Thitsi is farmed out annually. 

Outturn. — The outturn of Thitsi varnish is very considerable ; thus, 
according to the Burma Administration Report for 1908-09, the approxi- 
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mate amount exploited was : 2 tons removed on payment of Rs. 108 
from the Pegu Circle, 93 tons removed on payment of Rs. 3,241 from the 
Tenasserim Circle, 76 tons on payment of Es. 4,581 from the Northern 
Circle, and 66 tons for Rs. 4,095 from the Southern Circle, or a total 
of 237 tons removed on payment of Rs. 13,025. 

Enquiries. — Enquiries as to the sales of and the right to collect Thitsi 
varnish should be made of the Chief Conservator of Forests, Burma, 
May my o. 

7. Rubbeb, 



The most important rubber-yielding tree found growing naturally in Flcus 

clastic 
' mlilier. 



the State Forests is Ficus dasiica, a very large tree of the outer Hima- J !lasUca 
Jayas from Nepal eastwards, in Assam, the Khasia Hills and Upper 
Burma. It has also been cultivated in Assam in the Charduar plantation 
in the Tezpur Sub-Division, as also in the Kulsi plantation of the Gau- 
hati Sub-Division in the Kamrup Division. These plantations extend 
over 2,850 acres and 160 acres, respectively, and are both mature, tapping 
being carried out annually. 

There are a large number of other rubber-yielding trees found in Other 
the Indian and Burman forests, of which the following are the most im- "g^^g/ 1 " 
portant :—Chonemorpka macrophylla, Cryplostegia grandiflora, Ecdy- 
scmihera micrantha, Rhynchodia Wallichii, Paratneria glandulifera, Chmxm- 
nesia esoulenta and WillougJibeia edulis. Rubber from these and other 
plants growing naturally in the forests can either be collected on terms 
quoted by Government or collected locally and offered for sale at 
Revenue Depots, such as Myitkyina and Bhamo in Burma ; Dibrngarh, 
Subansiri, Sibsagar, Dhansirinmkh, Nowgong, Tezpur, Odalguri, Gauhati, 
Goalpara, Silchar, Jhalnachara, Tambulpur, Barpeta, Lakhipur, Shillong, 
Chuliakatta, North Lakimpur, Behali and Bengbari in Assam. 

Attempts have been made to cultivate Para, Ceara and Castilloa in Para and 
various parts of India and Burma, with success in the latter case ; °JJJj^ exot c 
those, however, in India, though still in the experimental stage, are not plants, 
altogether promising. 

The largest plantations are those at Mergui in the Tenasserim Circle 
of Burma, where 1,500 acres have b:en successfully planted and are now 
yielding rubber, the species being almost entirely Para. 

In India the chief attempts to cultivate these species have been made 
on the West Coast. . In the Bombay Presidency about 180 acres were 
planted from 1908 onwards at Gairsoppa, and 16 acres at Kadra in North 
J^anara and 25 acres at Ulnjunrl in the Thana district; As regards the 
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future success of these plantations opinions differ, and nothing but time 
can decide the matter. In Madras similar attempts have been made to 
cultivate rubber plants ; for instance small plantations have been made 
at Tannii'bhavi in South Kanara, at Kanoth in North Malabar, and at 
Arivallykava and Nelambui in. South Malabar. Their present condition 
is similar to that of the Bombay plantations. 

Outturn. — The outturn of India rubber from Ficus elastica, during 
1908-08, from State Forests of Eastern Bengal and Assam was 10,640 lbs., 
which sold at Es, 78,520. In Burma, the Northern Circle yielded, 9,860 
viss (or 35,989 lbs.), the right of collection being farmed out for Rs, 7,500, 
while in the Southern Circle, 200 viss (or 730 lbs.) were collected on pay- 
ment of Rs, 775. 

From the Mergui Para plantations, in the Tenasserim Circle, 3,081 lbs. 
of dry rubber were obtained in 1908-09 and the greater portion exported 
to Europe for sale. 

The outturn of rubber from Government forests, both in Assam and 
Burma, is likely to increase considerably in the near future. 

As regards prices of rubber, they fluctuate from month to month, so 
that no reliable figures can be stated, besides which the prices of various 
grades of rubber are so well known in commercial circles that it is not 
here necessary to give quotations. 

Enquiries. — Enquiries as to the sale of rubber should be made of the 
Chief Conservator of Forests, Burma, Maymyo, and of the Conservators 
of Forests, Eastern and Western Circles, Eastern Bengal and Assam, 
Shillong. 

8. Drugs and Spices. 

A variety of drugs aud spices are obtained from State Forests 
which may be conveniently classified into (i) Root drugs, such as 
Podophyllum, Aconites, Saiissurea spp., etc., (ii) Stem and Bark drugs, 
such as Cinnamon bark, Cassia bark, etc, and (iii) Fruit and Seed drugs, 
such as Nus- Vomica, Pepper, Cardamoms, Soap-nuts, etc. Some of these 
are exported to Europe while a great number are used in India only. 

(a) Root Druys. 

Poiloiiiiyiinm, From the roots of Podophyllum Emodi is obtained a resinous 
substance known as Podophyllum. The plant puts out annual shoots, 
therootsandrliizom.es being perennial. It occurs in the temperate 
Himalayas from Sikkiin to Kashmir, being most common in the Punjab 
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Himalayas. For instance it is found on the Choi Hill near Simla, being 
more common on the Shalai Hill north-west of that place. It also occur!) 
is Kulu, Hazara, Kurram Valley, on the Marale Hill and JalauriPass, 
and has been cultivated to a limited extent in these localities. 

Outturn.— The possible, outturn is fairly large. In former times the 
demand has been spasmodic, hut recently enquiries for the rhizomes 
have been considerable and, with a prospect of a steady demand on a 
large scale, no doubt the question of extending its cultivation, which 
presents no difficulties, will engage the attention of the Department. 

Watt gives the price as 7s. 6 j. to 10s. per !b. In Bombay the price 
of the roots, before the resin is extracted, is about Rs. 16-12 to Es. 21 
per cwt. 

• ■ Enquiries. — Enquiries as to the right to collect the roots should 
be made of the Conservator of Forests, Punjab, Lahore; of the Con- 
servator of Forests, Western Circle, United Provinces, Nairn Tal; and of 
the Conservator of Forests, Jammu and Kashmir State. 

The Khut. Kaur or Kut plant occurs in Kashmir in the sub- Saiusnrea 
Himalayan CMr forests and especially in the Kofcii Tahsil. It is also [•"^"'iiaiin 
found in the north of the Chamba and Hazara districts of the Punjab. 
The root bark is largely exported to the Punjab and is used in case of 
fever, boils, and to purify the blood. Mr. Lovegrove states that in 
Kashmir contracts are given for its extraction, the annual revenue at 
present being Rs. 2,81,000 and the amount allowed to be extracted 
being 16,944 kharwars^: 1,344 tons approximately. He further states 
that before the Russo-Japanese war the price in Bombay was from 
Rs. 20 to Rs. 40 per maund of 80 lbs,, it then dropped to Rs. 15, and has 
since recovered to Rs. 20 per maund. 

Enquiries.— Enquiries for Khut should be made of the Conservator of 
Forests, Punjab, Lahore, and of the Conservator of Forests, Jammu and 
Kashmir State. 

A great variety of Aconites occur at higher altitudes in the Hima- Aconite spp. 
lavas and are found from Afghanistan to Assam and on into Burma. 
They are not found in the Peninsula, being confined to the Hima- 
layan region. Several of the species yield roots of commercial im- 
portance, amongst which may be mentioned Aconitum jerox, variety 
spicatwm, known as the Nepal Aconite, found in Nepal and Sikkim, and 
exported from there to Calcutta. 

Enquiries.— Enquiries regarding Aconitiim &"pkatum should he made 
of the Conservator of Forests, Bengal, Darjeeling. 
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Other root A great variety of other root-drugs are obtained from the forests, 
drqgs ' amongst which may be mentioned Rheum Emodi, a wild rhubarb; 
found in the Nepal and Sikldm Terai ; Berheris aristata, a shrub of the 
outer Himalayas, extending from the Sutlej to Bhutan, the roots of 
which yield a bright yellow extract, used in cases of opthalmia and 
bronchial troubles ; Jurinea macroceplida or Himalayan Dlmp-roots, 
burnt as incense, and extensively exported to the plains for this purpose ; 
and Ic-hnocarpus frutescens roots, an evergreen climber found throughout 
India and Burma, used as a substitute for, and often, mixed with, Sarsa- 
parilla. 

(6) Stem and Bark Drugs. 

Cinchona spp., yielding the valuable drug quinine, cannot be classed 
as a forest product, as they are only exotics cultivated in India. 

Cassia lmrk. Cinnamomum Tamala, an evergreen tree of the Himalayas, found 
in shady valleys from Kumaun eastwards to Bhutan, Khasia Hills, 
but not abundant west of Kumaun, yields the Cassia bark of com- 
merce. Cinnamomum, zeylanica, a tree of the West Coast and South- 
ern India, also yields Cassia bark. It occurs in fair abundance in 
the evergreen forests of North and South Kanara, Malabar, Tinnevelly 
and Travancore. Its collection is farmed out annually by the Department ; 
thus in North Kanara the farm sold for Ks. 204 in 1908-09. A brown oil 
is also distilled from the leaves in South Kanara. . The recent quotations 
for Cassia oil in the English market are 3s. Id. per lb. of 70%. 

Enquiries. — Enquiries as to the sales of. or to the right to collect, 
Cassia bark should be made of the Conservator of Forests, Bengal, 
Darjeeling; the Conservators of Forests, Eastern and Western Circles, 
Eastern Bengal and Assam, Shillong ; of the Conservator of Forests, 
Southern Circle, Bombay, Belgaum ; and of the Conservator of Forests, 
Southern Circle, Madras, Coimbatore. 

other barks. A shrub or small tree, known as Holarrhem antidysenterica, found 
throughout India and Burma, yields a bark universally used by natives 
in cases of dysentery and fever. The bark of Alstonia scholaris is used 
as a tonic and in cases of diarrhcea, while many barks are used in 
native medicine, such as that of Ailanthm excelsa, MicJielia GJiamjiaca, 
Melia indica, Tinospora cordifolia, Ficus relicjiosa and Acacia leucophlma. 

(c) Fruit and Seed Drugs and Spices. 

Nux-Vomica Many fruits and seeds provide valuable drugs and spices, amongst 
^ e1, the most important of whioh is the seed of Stryclmos Nux-Vomica, 
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a laige tree found in the Gorakhpur forests, in Bengal, Orissa, the 
Deccaii, Nellore, Godavari and Ganjam districts of Madras, the 
Carnatic, and especially on the lower hills of Kanara, where it is very 
plentiful. It is also found all over Burma. The seed is collected by 
small contractors, who generally pay low rates for the right of collec- 
tion, and who sell it to merchants for export. 

Outturn and prices. — The possible outturn is very considerable from 
the West Coast and Burma forests, the conspicuous yellow brown berry 
being most noticeable when ripe. In Bengal it is sold annually for small 
amounts ; in 1908-09, 14.3 cwts. were exploited on payment of Rs. 90. 
In Madras, together with similar products, such as tamarind pods, gall- 
nuts, sheakoy, etc., it realized Rs. 1,39,119 in the whole Presidency. 
In Bombay the right to collect the nut was farmed out for Us. 165 in 
North Kanara, 

Enquiries. — Enquiries as to the right to collect Nux-Yomica seed 
should be made of the Conservator of Forests, Eastern Circle, United 
Provinces, Waini Tal ; Conservator of Porests, Bengal, Darjeeling ; of 
either of the three Conservators of Madras ; of the Conservator of Porests, 
Southern Circle, Bombay, Belgaum; and of the Chief Conservator of 
Porests, Burma, Maymyo. 

Two varieties yielding cardamoms occur in forests, one the Malabar Cnriamoins. 
or the Lesser cardamom which is the true cardamom, of the West 
Coast and Burma, and the Greater cardamom or Nepal cardamom. 
It is with the former we are concerned, which is found in Kanara, 
the Wynaad in Malabar, and Madura district of Madras, and in 
the Tenasserim Circle of Burma, also in the States of Travancore and 
Coorg. It is extensively cultivated in the spice gardens of the above- 
mentioned localities. The right to collect this product is farmed out in 
the various districts, as is the case with nearly all such minor products. 

Outturn and prices.—- Watt gives the exports in 1906-07 as 202,374 lbs., 
valued at Ks, 2,19,172 ; of this but a small quantity comes from the 
forests, the great bulk of the outturn being from cultivated lands. The 
Madras Forest Department sell the right to collect cardamoms together 
with similar products, the amount realized in 1908-09 being Rs. 9,110. 
In the West Salween Division of Tenasserim the right to collect the seed 
in the same year was sold for Rs. 4,975. 

Enquiries. — Enquiries as to the right to collect the seed should be 
made of the Conservator of Forests, Tenasserim Circle, Burma, Rangoon, 
and of the Conservator of Forests, Southern Circle, Madras, Coiinbatore, 

L 
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The Ritha or Soap-nut is obtained from a large-tree, Swpindus 
emargimtw, found in the Deccan, Caniatic and evergreen forests 
of the West Coast, elsewhere cultivated. The nut is used as a substitute 
for soap and universally used for washing the hair by natives of India. 

Outturn and pices. — The right to collect the seed is farmed out in 
Madras and Bombay. From the forests of Madras it was sold together 
with such seeds as Fux- Vomica, tamarind, and Ramphul, etc., in 
1908-09, for Rs. 1,39,119' and from the South Division of Kanara in 
Bombay for Rs. 1,090. 

Enquiries.— Enquiries For the right to collect the Soap-nut should 
be made of the Conservator of Forests, Southern Circle, Madras, Coimba- 
tore, and of the Conservator of Forests, Southern Circle, Bombay Pre- 
sidency, Belganm. 

Various species of pepper are found in Indian forests, a common 
variety being the long pepper, Piper longum* found in the damp evergreen 
forests of Bengal, Assam, and West Coast. 

Outturn ami prices.— The possible outturn is fairly large. Pepper is 
either gathered free or the right to collect it farmed out to contractors. 
In 1908-09, the amount collected in Bengal, according to the Forest Ad- 
ministration Report, was 800 lbs., on payment of Rs. 195 ; in Eastern 
Bengal and Assam leases were given for Rs. 755 and Rs. 1,055 and a small 
amount sold to purchasers and valued at Rs. 115 ; in Madras it was sold 
together with dammars, turmeric and cardamoms for a total of Ks. 9,110 ; 
in Bombay the sales were trifling. 

Enquiries.— Enquiries for pepper and the right to collect the same 
should be made of the Conservator of Forests, Bengal, Darjeeling; of 
the Conservators of Forests, Eastern and Western Circles, Eastern Bengal 
and Assam, Shillong; and of the Conservator of Forests, Southern Circle, 
Madras, Coimbatore. 

The pods of Acacia conoinna, a scandent shrub found in most 
parts of India and Burma, and known as Shigakai or Sheakoy, are 
used as a substitute for soap and extensively collected for this 
purpose from many localities. Thus the right to collect the pods 
was sold during 1908-09, in Madras, together with that of tamarind 
pods, soap-nuts and Nux- Vomica seeds for Rs. 1,39,119. In the same 
year the pods fetched in the Southern Circle Rs. 626, and in the 
Northern Circle of Bombay Rs. 599. 

The well known fruit of the " Bael " tree Mgre Marmelos, found in 
-most of the drier forest localities of India and Burma, is used in cases 
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Locality, 



BcllMA— coutd. 

South Tenassurlln 
Diviaion, 

Tavoy District . 



, Tavoy District . 

Ditto 
Mylthylnu Division 

Katha Diviaion . 



Lower C'liintlwin Divi 
.sion. 



Ditto 
Uliamo Diviaion 
Ditto 

ANDAMAN'S 



Scientific ami Verim- Approximate 

eular name, amount available. 



Calamus spp. |Ky- 
oin-byu.) 

Calamus viminnlls 
(Kyeinkha or Kyet- 



Calamus . Mijulius 

(YUHlUtll,) 



Calamus Guruba 
(Kyeing-iii.) 

Calamus viminalu, 
ffiyeln-ga or Kha or 
Kyet-u.j 

Calamus Guruba, 
(Kyeing-ni.) 

Calamus viminalut 
(Kyef-u.) 



I'lentiful 
Do. 

Do. 

Do. 
Fairly common 

Fairly abundant 



Calimu laiifolius ' 
'■ (Yamutn,) 

Cuhmns grajulis I 
; (Ye-Kycin.) j 

: Calamus Guruba 

i J 

1. Calamus latihlias 
I 2. „ ar.dama- 

mens. 
| 3. ,, tigrinus. 
\ I, ... fimndis. 
i fi. „ fascicul- 

atas. 
I 0. „ HeljeH- 
i anus. 



1,000 canes, 12 feet 
long, annually or 
j more. 

Ditto. 



Approximate value, 
(exclusive ot royalty.) 



Its. (I per 1,000 In Market at 
Merglli. 

Bs. 3-12 per 1,000 to briim them 
to Tavoy. Rate in local market 
lla. 15 per 1,000. 

Bs. 3-1-iperl.OOO to brine trcm 
to Tavoy, Bate InLocal market 
lis. 15 per 1,000. 

Ditto. 
Kot known. 

He. 1-8 to lis. 2 per 100 on rail. 
Ha. IB per 1,000 on roil. 

Bs. 17-8 per 1,000 on rail. 



Large numbers avail- 
able, i 

Ditto. 



I 
! 

! Not known, but pro- 
!- hably fairly plenti- 
i till. 
I 
! 
J 



Bs. 4-8 per 100 vias. (1 vies=81 
lbs.) 

Ditto. 



Royalty 2 annas pet 10O for 
rattan roots, 1 anna per 10Q 
without roots. Export duty 
Bs. 1-4 per maund of 80 lbs. 



Enquiries. — Enquiries for canes should be directed to the Chief Con- 
servator of Forests, Burma, Maymyo ; the Conservator of Forests, Ben- 
gal, Darjeeling ; the Conservators of Forests, Eastern and Western Circles, 
Eastern Bengal and Assam, Shillong ; the Deputy Conservator of Forests, 
Andamans, Port Blair ; the Conservators of Forests, Eastern and "Western 
Circles, United Provinces, Nairn Tal ; the Conservator of Forests, South- 
ern Circle, Bombay, Belganm ; and to the Conservator of Forests, South- 
ern Circle, Madras, Coimbatore. 



, 11. Animal Products. 

There are one or two animal products obtained from the forest 
of considerable value, not only from a revenue point of view but also 
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as being most necessary to certain industries. Of these the most im- 
portant is, without question, lac. The collection of honey and wax is also 
worthy of notice, while elephant-catching is an important business in 
Burma, Eastern Bengal and Assam, and in Malabar. 

(a) Lac. 

Much literature is available as to the cultivation and propagation 
of lac, its uses and market value ; it will here only he necessary to 
indicate the chief localities in which it is found. For further reference 
on the subject such treatises as Stebbing's Monograph on the Lac Insect, 
Indian Forest Memoirs, Vol. I, Part III, Zoology Series ; Watt's 
Agricultural Ledger, No. 9, Entomological Series, No, 9 of 1901 ; Puran 
Singh's Note on the Manufacture of Pure Shellac, Indian Porest Memoirs, 
Vol. I, Part II, Chemistry Series ; and A. E. Lowrie's "Propaga- 
tion and Collection of Lac," may be consulted. 

The chief lac-producing forest areas are the Central Provinces, Burma 
and Sind, though lac is also cultivated in fair quantities in East Assam 
and Bengal and to a less extent in the Punjab, United Provinces and 
Madras. 

Central Provinces.— The most important lac-producing areas in the 
Southern Circle of the Central Provinces are North Chanda, B&laghafc, 
Raipur, and to a less extent the Bhandara Divisions, while some of the 
Zamindari forests ■ produce far larger quantities than the Government 
Reserves. In the Northern Circle nearly all the divisions produce lac, 
the Damoh, Mandfa, Sconi and Saugor Divisions being the most impor- 
tant ; Bllichpur in the Berars is also an important Division in this 
respect. 

Bengal. — The, forests of Bengal do not produce much lac at present, 
the lac areas being confined to the Singhbhum and Palamau Divisions of 
Chota Nagpur and the Sonthal Parganas. 

Sind. — The Sind babul forests yield large quantities of lac, and are, 
together with the Central Provinces area, the largest lac-producing locali- 
ties in India, the Hyderabad Division of Sincl being most important in 
this respect, 

Eastern Benqa, 1 . and Assam. — In Eastern Bengal and Assam lac is 
found in the Garo Hills, Khasia Hills, Nowgong and the Karmup Divi- 
sions, the area from which lac is collected being " unclassed forests." 

Burtna. — The unclassed forests of the Southern Circle of Burma turn 
out a considerable amount of lac annually. 
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Outturn and prices. — As illustrating the outturn from, and prices rea- 
lizsd in, the chief lac-producing forest areas, the following figures have 
been taken from the Administration Reports of 1908-09 : — 



locality. 


Approximate 
outturn. 


Approximate 
value. 


KEHaSK3, 


Central Provinces 


6,042 lbs. collected 
deportmciitally. 
The amount extrac- 
ted on Ieaso is not 
known. 


lis. 36,147 including 
leases. 




Burma 


1,438 tons . 


Kb. 08,212 . 


Neatly all from the TJnclasscd 
forests of the Southern Circle. 


Bombay and Sind 


Not given • « 


Bb. 28,4(13 . 


All irom the Hyderabad Division 
of Sind. 


Bengal 


Not known correct- 


Es. 1,801 


Removed by purchaser*. 


Eastern Bengal and 
Assam. 


309 tons 


Es, 28,382 . 


From Tlnclassed forests. 



The lac revenue for this year, 1908-09, is extremely low, except in 
Burma, where the export duty, recently enforced; considerably increased 
the amount realized under this head . In Sind, the amount of Bs. 28,463 
realized in 1908-09 is exceptionally low, owing to the slump in the lac- 
market, as in 1907-08, Rs. 83,675 only were realized for lac, the figure in 
good years being generally, over one lakh of rupees. 

The market prices for lac fluctuate considerably from year to year ; 
at present the average for " Kosum" lac may be put at Rs. 28 per 
maund. 

The amount of lac exported from India in 1907-08, according to the 
Inspector General of Forests' Report, was as follows :— 

Button lac .... 1,976 tons Value Es. 46,80,489. 

.Shellac 13,017 „ „ „ 3,32,38,167. 

Stick, Seed and other kinds . 2,245 „ „ ,, 29,11,935, 

Enquiries. -Enquiries as. to leases for collecting lac should be address- 
ed to the Chief Conservators of Forests, Central Provinces, JSTagpuv, and 
Burma, Maymyo ; to the Conservators of Forests, Eastern and Western 
Circles, Eastern Bengal and Assam, Shillong ; the Conservator of Forests, 
Bengal, Darjeeling ; and the Deputy Conservator of Forests, in charge 
Hyderabad, Sind. 

(&) Wax unci Homy, 

Wild honey and wax are obtainable from many forests of India and 
Burma and are produced chiefly by the common wild bees, Apis dorsaia 

jr 
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and Apis indica. They are collected either free by forest villagers and 
wild tribes, as is tlie case in the Khandesh Satpuras and elsewhere, or 
the right of collection is leased on contract, as is the case in parts of 
Bengal. 

Outturn, and prices. — As illustrating the approximate outturn of wax 
and honey from various localities, the following figures have been taken 
from Forest Administration Reports for 1908-09 : — 



Locality, 



Approximate 
quantity. 



Apprioxmate 

value of 

leases. 



Bengal . 

Eastern Bongal and Assam 

Madras . 

.Bombay, Southern Circle . 



Wax and honey, 

341 tons. 
Wax only 

118 owts. 

Honey, wax, 
etc., — amount 
not given. 

Amount not 
given. 



Rs. 
18,827 

647 



.12,828 
2,072 



Enquiries. — Enquiries should be addressed to the Conservator of 
Forests. Bengal, Darjeeling ; the Conservators of Forests, Eastern and 
Western Circles, Eastern Bengal and Assam, Shillong ; the Conservator 
of Forests, Madras ; and the Conservator of Forests, Southern Circle, . 
Bombay Presidency, Belgauni, as to the time for submitting tendeLS for 
the right to collect wax and honey. 



(c) Other Animal Products 

Various other animal products are sold annually in different- 
provinces ; for instance, 1,045,961 silk cocoons were sold in Bengal in-. 
1908-09 ; B.s. 3,040 worth of ivory in Eastern Bengal and Assam ; in 
the same province leases to catch elephants were given out for 
Rs. 32,341, and the number captured was 364. valued at Rs. 36,400- 
Horns and skins are sold in nearly all provinces, a small revenue only- 
being derived under this head,. 
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12. Miscellaneous Minor Foeest Products. 

A very large number of miscellaneous products are sold annually 
from the forests ; it is only here possible to name a few of them, bo as to 
indicate the possible outturn and their relative local value. 

In Eastern Bengal and Assam the palm leaves of Licuala yeltata Fntiit Leaves, 
inSylhet and of Livistona Jmhinsiana in Lakhimpur are used for 
thatching, making torches and umbrellas. They are exploited either by 
purchasers or to a large extent given free ; thus in 1908-09, 135,000 
leaves were sold for Es. 86 and 5,504,120 were given away free valued 
at Rs. 3,439. 

. In the Honawar Range of the Southern Division of North Talipot 
Kanara, the Talipot palm, Gorypha umbraculifera, occurs in great Palms ' 
abundance and numbers are sold annually for the flour or spgo obtained 
from the stem and for the leaves used in making umbrellaa and fans ; 
thus in 1907-08 such palms were sold for Rs. 3,409. 

There is an ever-increasing demand for cigarette leaves in certain cigarette 
localities, so much so that in 1908-09 the sales of Tendu or Tembru, LeaTe8 ' 
Diospyros Mdonoxylon, and Apta, Bauhmia raceinosa, leaves amounted 
to Rs. 11,178 in the Northern Circle of Bombay. 

Mineral products are worked out in some forests, such as mica in Mineral 
Bengal, the royalty on which realized Rs. 24,721 in 1908-09. Manga- 1>ro,lnct9 . 
nese has been worked in Bombay, especially in, the Panch Mahals; 
while in most districts fees are levied for quarrying stones, the 
amounts so realized, however, being small. 

Many other minor products of small value to meet purely local Other Minor 
demand are exploited from forests all over India and Burma, which for p^oa,l,)t8 • 
want of space have not been mentioned in this treatise. 

Enqitiries. — If interested persons require information on any forest 
products, they should address the local Forest Officers, or if the address 
of the Forest Officer is not known, a reference should be made to the office 
of the Imperial Forest Economist, Dehra Dim, United Provinces, who 
will be pleased to supply all available information* 
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„ lugulotta, 

Wedi, . 

Bombax inBigno, Wall , 

„ malabarlcum, 

DC. SB, 118, 117, 

EorasBus flabellifor, linn- 
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Xiegutiiinuan) , . .114 


,/ odoi'iitifiHimuB, 




Urtlcacoai . , ,115 


Licuala poltnta, JBowJ. . 155 


Ihm, f. . Ill 




■' 


Liviatoiift JenkiUBiniin, 


Pnramorfa ylaudnllfoi-a, 






Qriff . . . . IBB 


dentil, . . .HI 
Phxonix sylvestris, J2o*&. 113 


B 






PhvagmiteB app, , . 120 


Sacolmrum aruwlltiacomn, 


V 




Fhyllanthua EroMica, 


Rtstz. . 117 




M 


Limi, . , 132, 134 


„ Narouga, 


Vafcoi'ia iBdioitj Zinn. . 107 




Picca Morimln., Link. . 74 


Sain, • 118 


128, 130 138 


Hallotns plillipproonfllfi, 


PlrniB oxcelsn, Wall, . 55, 


„ pvDoeium Hoxb.l\9 


Vontihgo mwii(i8ji»ta»», 


Muell.Arg. . . .'130 


136, 139 


Sallx daplmoidoB, F*H. . U7 


Qaerln. . . 131, 135 


Uangitem iiulica, Zinn* flfl 


,, KliaHyn, JCoyZe. . 130, 


Santalum alluim, Linn- . 8E) 


Vetivoria Klzatiioidcs, Strtp, 


■ 147 


139 


Bapiam Heliilorum, fieri. , 128 


f' ' ... .120 


Maradonia tehftciBBiina, 


„ lungl folia JZoxE, . 77, 


Sapinclus omaa-giratiiBj 




Wt: and. Am. - . llfi 


136, 189 


Vahl HQ 




Miilnnonhcua UBltata, 


Pipur longiun, Zim. . 14G 


Sansauron app. . . 143 




Wall. .' . . ldo 


PodocarpuH noriifolin, 


,, Lappa, Clarice . H3 




Melin indica, liranih . 07 




SolilotcIiDca trijaga, WilU^I, 




,12a, Ui 


Podophyllum Emodi, 


120 


W 


Melocanna bambueoidoB, 


Wail 142 


Simiecai'iiua Anacardium, 






Pougamia glabm, Ymt, , V>7 


Linv.f. . . l'2b, H7 


WiUuv.gUWa cduliB, Jioil, 1)1 


Mesuo form, linn. . , 03, 


Populns riliuta, Wall. , 117 


Slio tea robuBta, Gaertn.f, 9$, 


Wriglitia tomontosii, Sam. 


127 


■ „ eupbratica, 


128, 132, 138 


0W1J Sch, , . ,11" 


Miehclia Cbampaca, Liwu 135, 


Olivier. . 80 


Snrilax pioliTeva, 7Zo,t&, , 110 




144 


Frlnscpla utllls, Ziot/lc. , 128 


Soymida febiifuga, Adr, 




Milluttiaauricmlata, JiaherllS 


Froeopie epioigora, 2i?w, . Hi 


dws. . . 87, 133 




Hiliuisa Tclutlua, Heok/f. 


Prunus app. . , .' 14B 


SpatholobiiB HoxliuTgliii, 




iflintT/i, . .110 


„ armeniaea, Zim. Hi 




X 


Jtimusopa Elen^i, liVm. ". 00, 


,, eliurnoa, Aitch, et 


Spoiuliaa mangifera, Pers, 14.7 




128, 147 


Semi. . 128,1(18 


Stophogyiio parvifolia. ' 


Xjliinlo]«bnfonniB, Senlh. 107 


„ litLoTaliHj Kttrz, 135 


Prunus Partus, 1™^, , Ida 


Korth. , . ', C(j 




Morindii tinetoria, Jioxb. , 135 


Pctroearpiis daliiorgioidos, 


StOTCuliacero . . 114 




JUoringa ptorygOBperma, 


liuxh. . 81 


Sterculia coloiata, JEoa;J. . 114 




Qaertn. , 118,137,14b 


„ maeiooarpae, 


,, f <B tula, Linn, , 111 




itfuHa'pnmdJfliacQ, linn, . 113 


Ems. . 83 


,, iiroiis, liosb, , 114/ 




,, aapiuuUim, Linn, , 113 


j, ILireupium, 


,, villosa, lloxh , Hi 


Z 


„ enperba, lioxi. . lis 


Soxl. 8^137 


StrycluiOB Nux-Vouiicaj 




Myiisttca niftlabailcii, 


„ eantaliims, 


Linn. .... IdA 


Ziy.yi>hue .Kvivita, Lam. . H7 


lofflt, i> • . . 1.4-7 


liim.f. 80, 131 


SymplocoB Kpp. . . 135 


„ iyloj.iyr», Willd. 131 



INDEX TO ENGLISH AND VERNACULAR NAMES. 



Aall, Turn. 

Abntis, Hind. . ■ 

'Aclia, Kan., Tam. 
"Acba, Tam. 
AcomtDj Nopal . 

Adappu, Tain, 
'Admpu., Tam. , 
Adlmati, Hind. 
Agar nttar 
' „ oil. 

t, tt e <>' ' 

Agil, Torn. 
Ahlada, Kan. . 
Ahnau, Kan. . 
Ain ... 
Ajhar, Abb. , 
Altlrrot, Hind. 
Akota, Kan. . 
Akrut, Deng, , 
Al, Kan. 
Ale, Kan., Tun. 
Aiada, Kan. , . . 
Aladamarn, Kan. . J 
Alau, Tam. 
Alasii. Kan. 
AIM, Tom. 
Aluppc. Kan. 
Am, Hind. , 
'Amnltas, Hind 
Ainavi , Abs. 
Amba, Hind 



Pas*. 



. Holoptelia Intagrlfolia, Planeh. . SI 
j DiospyrOB Ebemim, Kanig, , , 49 
• ( „ Mclanoxylon, fiosi, . 47 
. Hardwickin binnta, Jlosib. . 64,114 
» DiospyrOB Eboniun, Kwnig. , . 40 
, Aoonitnm forox, Wall. var. apioatn 

Slaf. f. u 3 

' \ Barriugtonia ftoutangnlo, Qtsrln. . 28 
', Lagorstronila parvWora, TJoiS , G6, 132 



Pass, 



Babnl, Hind. 
Babnr ,, 
Bael, Hind. 
Bagu, Tam. 
" ' Kan. 



■jAoaclaarnbioa, Willi. 



Ajuilaria Agnllooha, Jloxb, 
Hopon parviflora, Heed. , 
Eicua bcngfllonBis, Linn. 
Adina cordifolln, Ecofa /. 
Torminalia tomontosa 
Lagoratromia FIos-Beglnra, 
■Tufflana rogla, Linn, , 
Sonlolchera trijnga, Willd. 
Juglans rcgia, liaa.. . 



61, 



m 

122 

00 

116 

. 13 

. 104 

Jills. . 02 

61, 138 , 147 

. 92, 120 

81, 128, 147 



J-FIons bongalenBis, linn. 



61, 116 



j Artooarpus intogrifolla, Linn.f. 23, 147 
. Hai'dwiokiabinatn, Roxb. . Ba, 114 
, Bnflsia latifolia, Jloaib. , 24, 124, 12B 
. Mangifora indioa, Linn. , . 08,147 
. CaSBia Fistula, Linn, . 34, 181, 117 
. Torminalia tomontosa, W, $ A. . 104 
. Stangifera indioa, Linn. . ,, 60, 117 
Ambc-lmlad, Bombay Coroumaftromatica, Saliab, . 

Am?i' ,Hi " (1 ' .' '] Mangifora Indies, Xmh. 

Andaka, Tol, , , Boawallia sorrata, Uotsl. , 

Andaman Marlle- Dlospj™ Kurzii, Stern. 

. wood. 

Andaman Fadaub , PteroenrpiiB dnlborgioidos, Roxb, 

„ Zebra-wood Dlsopyros Kurzil, Mien. . 
Andnmargal, Tol. , Y 

■ f-Caiallla intogorrima, DC, ■ 

' ] BoawolHn sonata, JEootf. , 
tomontosa. 



14? 

60, ur 



Aiulnmurla 
Andi „ 

Andipunnr „ 
Anduga ,, 

Andoka „ ,, 
Anoinin, Tam. 
Anomui „ 
Animal products 
Anjan, Hind. . 
Aunu, Kan. . 
Aonla, Hind, . 
Apricot . 
Apta, Mnv. 
Aiale, Kan, 
Arsamitoga, Kan. 
Artlii, T 



/Egle MarmoloB, Correa, 
. Aoacia Oatfloliu, Willi, 

„ , . . MitnnBOpH Elcngi, Linn. 

Bage, Kan. . . AlbizKiaJJobbok, Smith. . 
Boiian, 8ind. . . Populns BupUrattca, Olivier • 
HaVbala, Kan, , , Mimasops lllongi, Linn. 
Bakla, Hind, . . AnogelBanB latifolia, Wall, ■ 

" • • jLigorstlomiapalriilora, Hilt. 
Dakul, Kan, , , KinuiBOps Elengi, Linn. . 

Balal ,, , , DiospyrOB Halanoxylon, Baa5. . 
Dalandur, Kan. . iJagorstrfimia lanooolafca, Wall, 
Valeria msraholatna Torminalia bclotico, Xcxb. (fruts) 
Samhooi 



11, 129, 184 

.' 14S 
, 13,128 



14 
SO 



.18 
10 



, ITerminalin 
.) A. 



W. 



. Hardwlcldabinata, Maib. 

, StopIiogynB p.irvif olia, Kortlu 

, PiiyllantbnB Emblica, Linn, . 

. Pninus avmoniaoa, Linn. 
' , Bauhinin rncomoea, Lam. 

. Dngerstriimlo, lanceolata, Wall 

, A'Jlna coi-dlfolia, Hodle.f. 

. HardTvicltia binata, Roxb, 
Ariin samtigi, Kan. . Adina oordifoliii, Hook, J\ 
Aflainu Hind. . 
Asainda ,, 
Asan, Hind. 
Asid „ .' 
Atna, Hind. . 
ABBain, Hiiul, . 
Attaka, Kan , 
Awga, U. Hurma 
Awic, Tana. , 
Ava ,, 
Ayima, Tam. . 
Ayil, TnKl. 
A-yiinn., Ayma, Tam, 



& 

104, 132 
161 

61, 114 
. 08 
132, 131 
. 148 
116, IBB 
. 01 
. 18 
64 
18 



Bamboo seed . 
Bambwo, Bntm, 
-Ban, Hind. 
Banana . , 
Banapu, Kan. , 

Bandara „ . 
Bandarlati, Bong. 
Handaru, TeJ. , 
Eangka, Bang. 
Banj, Hind, . 
Bnnkli „ , 
Bansa „ 
Hanyan , , 
Bar, Eind. 
Baraga, Tol. , 
Daigat, Hind. . 
Karfint „ , 
33arle drltys , 

>i #« 
Bas^ Hind. . 
Baflsoin, Hind, 
Botaginapu, Tel. 
Batakadftpn, Kan, 
Batala, Kan. , 
Batta, Tol. . 
Bafctaganapa, Tel. 
Bosana, O. P. , 
BoBra „ , 
Bobm „ . 
Dojata, Ean, , 
Bojjal „ . 
Balimathi, Kan. 
Bomu, Kan, 
Bonga ,, . 
Bengal Kino, . 
Bongbn, Kan. . 
Doutealc, Tain. . 
Bcntik, Kan. . 
Bor, Hind, 
Borsn, Hird. . 
Botl.Kon. . 
Botta-bcvan Kaa. 
Bottn lionno „ 
BDvinft, Kan, . 
Bevu „ 
Hhalav gross . 
Blmndii, Hlil 
BRtmli'ss. 

Bhot, Mai-. , 

BigglrlKnn. . 

Biliti, 0. P. . 

BIX Hind. . 



, Careya arboroa, Jioxb. 
, Qitaroug lnoana, Sosb. 
, Maaa spp. 
, Torminalia tomontoaa. 



47 
64 
134 
14B 
148 
31,110 



. 118 
W. * , 

A 104, 182 

LagGrstriimia lancoDiata, Wall. . 64 
Cassia Fistula, Linn. . 34,131,147 

13 



' J Adina cordKolia, Sooh.f, 

, Qaorona Inoaita, JJosl. , 
, AnogeiBBUs latifolia, Wall. 
, Alblzzia odoratiBBiraa, Senth, 

' I KonabongalBnais, Llm. 

, Bomlaa malabariamn, 2JC. 
. Picus bongaleuBis, Linn. , 
. Artocarpus lakoooha, Boib. , 

■ | Alblzzia odoratissima, Hsnili, 

' Jstopliogynoparvifolla, Korlh. 

, Ctiowla tiiMolia, TaU, . 
, Barringtonin aoutangula, Gmrtn. 
, Stopliogyne patrlfolia, JTortt, 
. Holoptoioaintogritolla, 1 tanrt, 

• ] OHorosylon Swieteala, BO. . 

| ] AnogoisBttB latilolia, JFolJ. ■ 

. Lngorfltrtimin lanccolata, Wall, 

. Kelia indioa, Brandts. 

. Ptarocarpus Mareaplum, Roxl, 



. 16 
. 10 

61, 116 

. 2? 

ei.iiB 

. S3 
144 
1'8'« 

. 10 



63 
23 



41 



rornrinnlia toraontoaa, W. $■ A, l n 4, 13, 
. Oagoinia dalbergioldcB, Smth. 71, 116 
. Torminalia tomontoaa, W. &A, 104, 132 
. Lageratriiniia parvillora, Moxl. . G4 

■ } Torminalia tomontosa, W, $-A. 104, 132 

. Stiiphogyuo paivifolla, Korth, . 08 
. Camilla intogori'ima, DO. . . 82 

• |Holoploloaintorgrllolia, Hanoi . 6? 

. Caroya arbowo, Jloxb. . . 84, 110 Bijai, Kan, 

, IMopMca'tategriiolli, Pifiioi. . S! Bljaaal, Hind. Kan, , ) p l9romiT ™ a Marauiilnm SojiS, 84, 137 

Oareya arboroa, Jloxb. . . 84, 110 Kjuaar, Hind, . i * * ' 



. Albizzia Lobbok, Eenth, . 

' JDagerBtrnmlalanooolata, Wall 

. Picns bongalonsiBj Linn. . 

. Albizzia odoratisfliina, Benth. 

. DalbBrgin latifolia, Uosb. 

■ Melia indioa, Brandit. . 

. Ongania dalborgioidos, BeM, 

' | Mnlia indioa, Brandis . 

. Iacbmmmn angufitlfolinm, Haok, 

, Albizzia odoratiasiraa, Benih, , 

, Toiminttliit OUobula, Rets, (IB™' 

bolams) .... 
. 2iz:yplinB Jnjaba, Lam, . . t 
. AnogoisBUs latifolia, Wall. . 
. OUlorosyloE Swietonia, DO. 
. Pterooarpua Matanpinm, Roxb, 
AnogoiBsns latifolia, Wall. 



84, 
137 

14-- 
01 

61, 116 
. 10' 
. 18 
.07 

71, UB 

'. 07 

. 117 
16 ■ 



133 
. 147 
. 16 

41- 
84, 137 J 

10 



IT 



INDEX TO ENGLISH AND VERNACULAR NAMES. 



Bi]ga,To1. 
Bill rnatti, Kan. . 
Bllkumbi „ 
Billn, Tel. 
Bilhwfir, Ka». 
Bllllrmndi Kon. 
Umu.Tol- 
Billudu, Tol. . 
BilmBTn, Kan,. 
Bilwara, Kan., Tarn. 
Bio, Guz. 
Blndi, Kan. , 
Black Plum 
SlaoJt-aocfi 
Blue Finn 

Boaungza, Barm. . 
Bobbeakulpars, Kun. 
Bobbl, Kan. . 
Boeh, Tol. 
BoW, Beng. . 
Bokal, Kan. . 
Buke. Hind. . 
Bokli, Kan, . 
Boklu „ 

Bondaroli, Bombay . 
Bootbnli, Tarn. 
,, Kntkilurai, 
Tarn. 
Bor, Hind, 
Boraira, Tam. . 
Bnrladan Kan. 

Borsali, Guz. . 
Bofc, Ash, . 
Botuka, Tol. . 
Bonrmara, Kan. 
Buclrtial, Kan. 
BudftdQTlui, Tel, 
Bade, Kan. 
Bakal, Deng. . 



, ChlormylonSwieLenla, DC. . 
, Teimlnaliapanloulata, W. q A 

, Albisziaodoratieaiam, Henth. 
. Culorojcylun Swletenia, DC. 
, AlbizziaodoTatiaa'iuia. Heath. . 

Lageristrornia Ianoeolata, Wall. 

] Ghloroxylon Swletenia, DC. 

| Alhizzin odoratisBlma, Usnth. 

Ptorouarpns Warsuplum, Soxl. 
, Dalbereia Sissoo, Roxb. . 
. Eugenia Jamb ol ana, lam. 
, Dalbergia latifolia, Hoab. 
, Plana axcolfiaj Wall. . 

BiseholU jnvanioa, Blwne, 

[ Calopbyllnm taroentosmu, IF tyM. 
Sjlia dOlabrifoTmis, Betith. 
| Mimaaops Elengi, Linn. 
. .BiHoliofla javanica, .BZuma. 
| MimUHops 1110051, 2tww. 
LagCTBtrijmia pan-lAom, IZmS, 



. 41 
. 103 
. 10 

. 41 
. lfl 

. 04 

. 41 

. 16 

84, 187 
, 45 
, 50 
. 43 

75, 139 
. 25 

31 

107 



Paoe, 






Chandal, Hind. «") 
Chandan „ , (, 

Cliandanam, Tol,, ■ ' 

Tarn. 
Chaplaali, Bong. 
Chaplio,.Bcng. 
Cbaraolii, Tol. 
Charcoal 
Chavuki, Tarn. 
Cbaya, Dunn. . 
Choddy, Tam. . 
Chclnmpni, Tam. 
Chollttbaagi, Kan. 
Chenlngi, Kan. 
Tol. , 
Cliflimogi, Kan. 
Chonnangij Tol. 
Chormanii ,, 
Cherry, villi . 
Chestnut, Indian 
Chiohra, Hind. 
Chilbil, C. P. , 
CbUmil.C. P. . 
Chinongl, Tol. 



Santaliira album, Linn. 



But, Bong, 
Baraga, Tol. 
BdTgao, Kan, 
Burgl, Tol. 
Burla, Kan, . 
Burma IPadauJe. 
Bnxuga, Kau„ Tel. , 
Burugadamaia, Kan, 

Bums, Tarn. , 
Busi, Tel. , 

But, Deng. , 
Bata kadauibe, Tam 

„ katEanibu , 
Butalo, Kan. . 
Sutter, Vegetable 



fBombax malabaricum, DC. 

. Ficus bcngalenaiB, Linn. . 
. Chloroxylon Hwietenin, DC, 
. Bombax malabaricum, DC, 

. MimasopsElongi, Linn. 
. Fieut bongalenais, Linn. 
. Stephegyne parvifolio, Korth 
, UopBapaTVlflora, Be A3,. . 
. MimuaopB Elcngi, Linn. . 
. Caroya arboyea, Moxb. 
, Dalborgialft'tifoliiv, Itoxb. 
. MinmsottB ElongJ, IAm. 
. Ficua bongalensis, Xin». 



2e, Uf>, 

117, 12B 

. 61, 11B 

. 41 

28, 116, 117, 

128 

. CO 

61. 115 
. 08 
. 60 
. 69 

34. 116 
. 43 
. 09 

51 , 11C 



[>Bombai malabaricum, VC. 



, Pfcotacarpua maerocatpuaj K%ra 
SBoTiibaiinalai'abicnin, DO. . 

CIiloxoxylQH Swietonia, D C, 
Sdhleiahora trijoga, Willd. 
Fiona bengalenBLB, Linn, 

" J Stophcgyno paivifolia, Karth. 

. Gloria tiliaalolia, Tahl. 



,115 
,128 



H7, 



1,115 
, 129 
. 128 



Camphor , 
Cartas . , 

(Jafdainomg . . 
„ Greater 

or Nepal. 
„ Lesser 

or Malabar. 
Cassia baric . . 

„ Oil- 
Caetilloa rubber 
Ceara „ . 

Cedar, Moulmein 

„ Bed 
Ctabuku, Kan. 
Ohagadai, Kan, 
Ohagato „ 
Cbakota, Kan. 
ChnllabolGdaual, Kan 
Challabolornath, „ 
Challano, Kan, 

Ohoma, Ass. . 
Chamua „ . 
Chanaugi, Kan, 



. .124 

.143,140 

."MG 

. .145 



■ \ Gcdtola Toona, Iioxb. . . 3? i 
. CaBuarina oquiaefcifolia, Worst. . 
* j Solileicliora trijuga, Willd. . 93, 

' ,. „ .02, 

>Lagetsttumia FloB-RagiiUD, Rein. 
Dipterooarpna tmbinatuB, Quarto- 



.146 

. 14-1 
. 144 
, 141 
.111 



* \ AriocarpuB Lakoocha, JSoafJ. 
. LagoiBtriiuiia parviftorq, Soxb. 



49, 



J J Artocarpna Chaplasba, Rail, . 31 

. Growia tiliiofolia, VaU. . , 83,115 

124 

. Casuai-iiia eqnisctifolia, Foret. , 36 
, Mirauflopa Eleugl, Linn. . . 09 
. BaiJringtonia acntangula, Guertn, . 23 
. StoybDgyne parrlfolla, Korth. . SS 

. Albtaxia cidoratiBBima, B&nih, . , 16 
. LagOTStiOmia paivlflora, Jtoxl. . OS 
„ Hoa-BeginWj Mste, . 62 

' X „ parviflora, Jioxb, . 5 

• AnogoisaitH latifolia, Wall. . 
. Ptujouj Padas, Linn. 
■ CaBtauopsisHyBtrix,^, DC, . 
t Butoa hondosa, JRo#fi, 
\ HoloptclQa Integri folia, J'lavch 
... „ , . Lttgt'tBtromiapai'riflora, Boxl, 

Chlndaga, Tol^ ^ ^ xW^jail oAomiisahn^Benth. 

Chinese taUovs tree . Baplum aobifornm, Jtoah. , 
Chiuna kadainbu, Stopliegyno pairifolifl, Xorth. 

Tam. 
Ohinnanjoe, Tam. . LagatBtTlisnin parviQora, Roasb, 
Cblc, Gaihwalj PinuH longifolia, Jtotcb. . 

Kuinaun. 

AuogoiflBua latifolia, Wall, 
Buuhanania latifolia, 2?oxb, 
BoavTellia sonata, Soxb, 
Dalbergia latifolia, Jtosib, 



16 
148 

35 
30 



Chiilraan, Tel. 
Clrixouji, C. P, 
ChUta, Kan. 



Gnmmi, Tam. 
Cuteh 



77, 136, 199 

. 16 

128, 138 
. 29 
. 43 

SG 
65 
160 

. . . 124 

121 

154 

1SE> 

. Btophcgynoparvifolin, JCorth. , , OS 

. Vatoria indica, Linn. , 107, 123, 180 

138 

. Bombax malabaricum, DC, \ 28, lie 

117, 128 

, 52 

. 123 

. 42 



CWttage, Tol. 

Cbowk'u, ToL * *. ! Caaiiarinn Gqniaetifolia, Farst, 

CliunuDgi, Bombay . Bagei'atrumia jjarviflora, Sash. 

Cigarette leaves . .-,... 
Cinnamon . ...... 

Cochin oil . ...... 

Cocoons, silk , .>..,, 

Colophony . 

Congu, Kan. . 
Copal tree, Indian 

Copal resin . 
Cotton treo . 



. Gmollna aTboica, Jfosib, 
Cypress, Hiviulayan Cupiossua toruloap., Don. 
D 



Dabria, Bombay 
Duddal, Kan. . 
Dadaal „ 
Dahu, Hind. . 
Da-kura, Bt;ug 
Damadi, Tel, . 
Datrmur . 

„ Pwayet. 

„ Roalc . 

„ White 
Bur, Nop. , 
Dargu, Tol. 
Baraliniia, Tul. 
Date, icitd 
Bauldliak. Hind. 
Dohna, Bong. . 
Deodar, Hind. 
Deplmlj Beng. 
Dordori, Kan. . 
Doridiur, Hind, 
Deridwar „ . 
Dewa, Aau. 
DI»ak, Hind, . 
Dhamanu, Guz. 
Dhamin, Hind. 
Dhanini, Kan. 



• AnogeiBsns latifolia, Wall. , 

• Oataya aiboroa, fioxb, 

. Urewia tiliiofolia, Ya%l, . 
. ATtooarpua Jjaftoooha, Soxl. . 
. A.dina cordtfolla, Kook.f. 
. Diospyras Mulanoxylon, Soxb. 



, Bcohmorla mguloaa, Wedd. 
. Ongeimn, dalborgioldoB, Letiih. 
. AlbizziaLebbok, BentK 
. Plimais sylveatris. Rosl. 
. Erythrina suboroaa, Itoxb, 
. Artooarpua Lakoooha, Hash. , 
7 Codms Doadara, London, var 
■ ) Libant^ffj'j'rf , 
, Artooarpua Lakooolia, Roab. , 
. CoilrolB Toona, Itoxb, 

' t } Cuprflssua toruloea, Don. 

. ATtocarpoa Jjakoocba, Soxl. . 
. Butea icondosa, Itoxb. . 30, 



GrowlaitiHralolia, Vahli 



. 10 

34, 110 

53, 11G 

. 23 

. 13 

47 

13B, 1S9 

139 

139 

138 

. 2D 

71, 116 

. 14 

. 113 

. 50 

. 23 

38, 122 

. 23 

37, 135 

. 42 

. 23 

lie, 136, 

138 
53, 115 
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Dluin, Hind. 
Dhaula „ 
Dhaura „ 

Bhanri „ 
Dhawa ,, 
Dboodo, Kan 

Dhowda, Guz. 
Dlradi, Hind . 

Dbudlmara, Kan. . 

Dhup roots, Hima- 
layan. 
Dhupa, Kaa. . 

Dbupada ,, . 
Simp, mamm, Tarn. 
Dldok, Barm. , 
DWn ,, 
Dindal, I 
Dindagft, 



■{■ 



AnogdiaanB latifolia, Wall. 

Artouorpua Ijaltoooha, Itcxb. 

Auogm'BBUB latifolia. Wall. . 

fliagotBtrtJmia paryittora Rtixb* 
tAiiuguiEKus latifolia, Wall. , 



' I Lageratromia pivrvifloiu, Roxb 
, AiiogeiKSualufcifolifi, Wall. 
. Bombax nialttbariinirn, JD. 0. 



16 
23 
16 

'65 
18 

AG 

Ifl 
28, 115, 

117, 12a 

f Holari'henn autidyKontetifttt, Wall. 57, 
J 117, 144 

Bombaxnialiibaricum, DO. 28, 115, 117, 

12d 

Jmincft maorocepliala, Henth. . 144 

fBoBwalliaBflrTata.liIfliEfi, . . 20 

tVntorlaindiOB, Ztan. . 107,138,133, 

138 

^Vatorfa indioa, linn. . 107, 12B, 13Q, 
t isa 

j Bombax in sign i, Wall. . . 27 



Dindn, y Kan 
Dlndugn, | 
Dindu, J 
DiraERua, ") 
Dlrauanan J-'J'ol. . 
Dirisijin, ) 
Distillation products 
Pivi-Vivi. 
Dodaga, Tel. . 
Eoddabngi, Kan. 
Doddiiippi „ 
Dohu,Hiud. . 
Dowa, Aas. 
Dowla, 1-Hnd., 

Bombay. 

Drugs 
„ Fruit and Seed 
. , t Jioot 

,, *SVflm nndl iarfc 
Brtm-aticktree 



. AnDgoiHsus la t if oik, Tf-*aZ&. 



Albinzla Lobbok, Ssnth, 



Dndagu, Tel, . 
Duduory, Ana. , 

Dudoppfti Tol, . 

Pudbl, Hiud. . 

Dudi, Ass. . ' 

Dudippi, Tol. . 

Dumbi, Kan. . 

Dumpos, Tol, , 

Dumporfci „ • 

Dumplli, Kan, 

Dumpini, Tol. 

Eumpri . 

Dupa mnrcm, Kan. 

Buimdu,Tcl . 

Dyes 

Dye-Jlowers 

Byes, Hark 
„ Soot 
„ Wood , 



Craaalphiia cwlaria, Willd. 
Adina oordifolia, ITooJcf. 
AlbiKzia Lcbbek, Bonth. 
Basela latifolia, Rosib. 
Anoguiasua latifolia, Wall* 
Artocarpne Lakooeba, £o«&. 

JHolarrbuna antidyeontarica, Wall. 
117, 



Jttoriugfi ptorygoajjcrma, Gtnrln, 



137. 



Adiua oordifolia, Koolt.f. 
Kolanhena antidyaontoriea, Wall 

117, 
Caroya arboiiia, Ztovb. . . 34, 
Holarrhomi untidysinitoriua. Wall. . 
Dinmonorops JeiikinaianuB, Mart. 
C nvcyji. nrboraa, Jtoxb. 
DioBpyros Rimmim, Koetltff. 



t Odina Wodior, Xoxl. . 70, 110. 182, 
j 137 

1 



Valeria Indioa, Linn, 



. 107 

ISO 
135 
lHfi 

136 

13<t 



33 

JSagletrw ■ ■ Aquilaria AajiUuoJia, Jlomb r . . 122 

JSast India Walnut, Albbzia Lebbak, jBo«Wt. . . . ldi 

Swy' n ! nd ' ! [}mQBm™*mxmum, Kociiig. . 40 

Edible Fwiita . . 147 

„ Grins awds » 148 

Edible jProduoif . 147 

„ Mools , > 147 

Kikmwo, Upper LagorfltrJimia I'loB-llcpinw, Hate. , 62 

Burma, 

EUphanta . . , 1B4 

Elapa, Tarn. . . Baflsia I&tHolU, Boa*. . 24, 124, 125 



Eng, Biirm. . . DLpfcoioearnufl tttbcrcinlatue. Bosh, 4g, 

140 
Eunai, Tam. . . „ tnTbinatua, Q<srtn r J > . 40, 

Etta cbandanam, PturoonrpuB flantalinuB, Xinn.fi . 88 

Tol. 

J'Jnivadi, Tam. , Dalbergia klifolia, jRoxb. , . 43 

Emraln, Tel. . . Xylia dolobriformis, flenth. . . 107 



Faver-nut t res . . Ctosalplnla Bonducella, Soub, t 147 

Fibres from leaves . Ill 

„ Stem and bast .. — 114 

Ftoate* . . . UC 

Flour , . .. ... 1E5 

Flcvrarn, dye , » 135 

Fruit drugs t . ... 144 

FruiU, caiUe . , ...... 147 

G- 



Gadava, Tol. . 
dadhn, Tol. . 
Onmti, Hlud. . 
Gali, Kan. 
GaBu, II. P. . 
G-ambari, ") 
Gambliarj [-Hiiid. 
Gambar, J 
Gandada, Kan 
Gmi(l*lffhori, Kan. . 
Oandlia, Kan- . 
Gangaw, Hurm. 
Ganjnl Kftn. 
Qaral, Asa. 
Garifl ,, , . 
Oarso, Hind* 
flaul Kan. 
Gaurl bet. Nap. 
Gnuaam, Ifind. 
Gavuldn, Kan. 
Gawagiln, Kan. 
Goemmadi-tckbuTcl 
Qcii, D. P. 
Gondam, Tel. . 
Gantlii, Gonti, Hind, 
Guti, Hind. , 
Gctte, Tam. . 
Glmri am, Abb, 
Giko, Tel, 
Ginjan, Hind.. 
Girmnla, Guz, . 
Girya, C. P., Herat . 
Gobulu, Kau . 
Gcibli, Kan. . 
Gnbin naltnt, Kan . 
Godan, Kan. . 
Gudcla Kan. . 
Goddsl „ 
Godhunolii, Kan, 
GojaL, Kan. 

Goli, Kau. 

Golpatta . 

GomiiTi, Abb, , 

Gougel, Kou. . 

GoBum, Hind. . 

Gotli lioi tree . 

Grasses, fibre , 
„ foddof 
t , thatching 

Brass ail • 

Grass seeds . 

Q raxing . 

Gngal, awn 

Ongal, Tol. 

(iufrgHam, Tel. 
Gugle, Kan. . 



} Caroya aiboroa, Jlcxb. . 34, 110 

Bffiliraeria mgulOBa, Wedd. . . 26 

Caauarina equiactifolia, Forst. . 30 

Taxua bacuata, lim. . . 8ft 

Qmollna urborua, Boxh, . . .52 

Santalnm iilLuni, Zhin, . , . 89' 

Ccdroln. Toona, Roxb. . . 37, 1.1CE 

Hantalnm album, Linn, . . .80 

Me sim fonoa, Lim. . . 88, 187 

Cn.toya arboi'aft, ttoaft. . . 34,116 
DiemonoropB J enlfinaianua, Mart. . 160 

„ „ „ . 150 

.ALbizida Lebbok^ Bent*. . . Id 

Oareyaatboroa, liuza. . . 84,110 

Calnirma acantboBpatbas, Griff. ■ 150 

SoblDicbora trijuga, WUU. . 93,120 

[ Caroya nrboTGa, Roiob, . . 34/116 

Taxnfi baooaUi, Linn. . . .90 

Santalnni album, linn* . ■ , 89 

j Roobmeria rugnlOHa, Wedd, , . 2C 

Dalboigon Slaano, Sash. . 
Mangitora indioa* Linn. . .66, 
Dioapyroa Mclnnoxylon, Jiaab, . 
Odina Wodior, Jtoxb. 70, 130, 132, 
Cassia Fistula, Linn . 34,131, 
Cliloroiylon Swietonia, DC. . 



Acacia nrabiua, Willd. 

BUcliDiia jnvanlcn, Jiluma. 



11, 129, 

i j-Odinn Wodior, Jioxb. . 70,118, 

" AlbizKia oiloiatiBBima, Honth. 

. Odina Wodior, Eoxb. , 70, 118, 

. Fious bengalonaiu, Linn. 
, Nipa fruticans, Wwwnb 

• JGniollnaarboreri, Jtoxl. 
'. Sclileioborfl trijnsn, Willd. 
, ZizypbiiH xylopyra, Willd. 



\ Boswollbi aovratft, Jiaaib. (Gum 
, Sborca robnsta, Qmrtn. fi 

* ^Boswollift HoiraLa, Jloxb, 

, Vatcrla Indica, Linn* ' . 107, 



4& 
147 

47 
, 137 
,147 

41 

41 
, 134 

25 

132, 
137 
10 

133, 
137 

, nr> 

us 



l, 126 
. 134 
. 117 
. 110 
. 118 
■ 120 
..MB 
. 11B 
. 20 
t, 128 
3,136 
. 03 
. 2D 
,130, 
138 
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Gpgol, Kan. . . Odina Wodier, Moxb. . 70, 


116, 132, 

187 

. 29 


GueqIu, Tain. . . BoswDllia scrratOj J?o*&. . 
Ouli, Tarn* . . Gmelina nrborea, Roxb. . 


- 52 


Qunta 




. 13& 


Qum Arallo . , 


, , 


. 13fl 


,, Katir® . 




. 137 


,„ Kino 




. 157 


„ „ tree . Ptoioeatp\ia HaTBUpimii, JJcit. 


34, 1ST 


„ retint . 




. 136 


Gumadl, Taui. 






Gumar, Bang. . 
Gnrniar teV, Tol. 










Garnbar, Bong. 


Gmelina arTiorca, JRoxbi 


. B3 


Gnmh&x, Hind. 






Gamltafen, Tel. 






Gummadi „ . ., 






Guuipun, Tel , 






Ginupani „ . 
Gumpina „ . . 


.Odina Wodiei', iZtwtf. . 70, 


116, 132, 
137 


Gumpini , t . 






Gampna „ . 






Guinti, Kan. . 
Garaudu, Tel. . . . 


Gniolina arlioroa, J?o«S. 


. 63 


Gcmdada, Kan. . S 


iraatalam album, Zvin. . 


. 80 


CiUUGxi, GliZ. . . C 


oolilospermum Gaasypiuni, Z)C. . 117, 
ilptcTOcarpustuibinataB, Gcertn.f. 48, 

■\Art 


Garjan, Bong, .J 


„ oil . .. 




. 14) 


Gurmata, Guz, . i 


assin Fistula, Ihj». . 34, 131, 147 


Gya, Hnnn. . * £ 


olilelcheratrijuga, WillA. 


02, 120 



Hadfi, Guz. 
Haiadwan. Gua. 
Ilalasn, Kun. , 

Huldu, Hind. . 
Hale, Kan. 

T IalBina, Kan. 
Haleu, Kan. . 
Ualusn ,, t 
Hardu, Hi ml, . 
Ileti-hevu, Kan . 
Hcfrhnlsu, Kan. 
Heddc 
Heddi, Itfar, 
Hedu, Kaa'. . 

Hemp 

Jloiidol, Abb. . 
Hcnduriponia, Asa. 
■flciniumatli, Kail. , 
Hottigu „ , 

Kijal, Iieiijf, . 
Hhnalciyoji cypress . 

Hikigori, Ass. 
Hiidn, Mar. 

Hirojah, G. P. 
Hnabo, Kaon. 
Hnaw ii - 

Hqlc-dasal, Kan. 
Holo kau v a. „ 
Hona, Kaii. 

Hon gain, Kan. 

Hoaal 

Hond „ . 

Honey 

Hcmgnl, Kan. 
Hongc „ 

Hcnnc, Kim, 

Hants 



H 

. ToTinlnaliatonicntosa, W. fy A. 104, 
< Adina cordifolin, Sook.f. 

i Artoeaipus Lntcgrifolia, Linn, f. . 

. Adina cordifoliu, So oh, f. 

• Halarrhena ant i dysenteric a, Wall- • 
117, 

. {-Artocarpus integrifolin, linn, /• • 

. Adina eordif oiia, Hook, f. 

• Melia iudica, Jlravdis. 
. Artocaipus iiitogrrfolia, Linn. ]f, 

' t j Adina aoidMoXm, SooJi, f. . 

• Stephegyne parvifolia, ICort'h. . 

• CannabiH Hatirn, Xt»n> 
Bairingtonia acutaiipula, Otorta, . 
Gedrela Tooua, Ji/ixl. . 37, 
L'aroya .iThoroa, Uoxb. . . 34, 
Ailina, cordifoJia, IVnok, f. 
Hiirriugtonia aeutangula, Gcartiu . 
CupresBUB toruloea, i)on. ■ 

. .Inrinca maci-ocuphala, Sentlt. , , 

• Gaetftnopbis Hyhtrix, A- JDO. . 
, Tcrmiiialia Cliclmla, 'Jtctz. 
. Albiwia EiBbbok, Uenth, ■ 
. Gassia Fistula, Linn. . . 34i, 131, 
. Odina. Wodior, Itoxh, 70, 1]G, 132, 
. Adina coidifoliu, Hook,f. 
. Spondias mangifcra, jPei'*. 
. IjagerHttimm Flos-It eg imo, Etez. 
. Hairing toiiiaaiiiitangnln,, Gartn. . 
. Calopliyllimi Inophjllum, iiaMi, 

1L*S, 
[ j'lorminalia iianicnlaUj IF. *J- ./I. . 
. Ptdroca,rpns MaTsnpvnm, Xoxb. 

• TeriniunliD. paiiiculata, IV, $ A. 
. Bfl9bi:i liitifolia, Roxb. . 24, 12i, 

fTterocaipuairaiBuplimi, Jioxb, SI, 
-, Calophyllum In'ophyllum, Xzuw, , 

3 ffflllf nlinliL; T.l*i*, -L 



•J Calophyllum Iiiopli; 



inuK, Li-sm.f. 



84, 
137 
IBS 

10:1 

13Z 

ai 

86 



. Mflririgaptorygospormfi, (Sarin, l 11 ^' 



Hulnvfl, ") 

Hulnve, >Knn, . Taiminaliapaiiiculata, 7^'. ef- a. 

Hulvo, ) 

Huiial), Kun. 

Huragalu, Kau 



Tomiinalin pnnianlata, JK cf- ^t. 
Chloioiylou Swiatenia, DO. 



103 
. 41 



rbbttai.K&n. 
Ijal, Hind, 
lllavam, Tam. 
Illnva ,, 



. Daltorgift latiEolia, Roxb. .■ . 43 
. Barrhigtonia ftoutangnla,flffir/H. . S3 

' ^BomfcaxTUfllnbaricum, BO. . 28, llfi, 
■ > 117, 1SB 



Illnpatnla, Kan, . Vatorla indicn, Zinn, , 107, 128, 



Illupci, Tain. . 
Im, Kan. 
In, Harm, 

Indarjau, Hind. 

Indian Chestnut 
„ Copal tree 
,, Xalurmtm 
„ J7etZ wood. 

Indrajao, llomuay 

ludrajavj Hind. 

Ingar,EiQd. . 

Injar 

Iunumaddi, Tel, 

Ippa, Tel. 

Ippo „ . . 

Ippi, Kan. 

Ippi, Tol. 

Iildl, Tol. 

Iron wood of Burma 

Iron wood tree , 

Irabojjam, Tauu 

Imgiichava, Tel. 

Iral, Tarn. 

Irambogara, Tain. . 
Iti, Tain. 
Itigi, Tel. 
Itola, U. P. . 
llti, Tiun. 
Ivory 
Ij-ali, Kan. 



Jttck tree 
,ra?adi, Kan. , 
Ja^gaiivali, C. P. 
.TaH.Kan. 
Jaligida, Kan. 
dam, Hiud, Beiig. 
.lanian, Hind. . 
Jamba, Tl v 1, 
rfamlja, Mar. . 
Jamba, Kilii. . 
Jambu, Hind. . 
Jambu, Mcinvaia, 
Jamni, Hind, . 
Jamii, Asb. 
Jamiui, Hind. . 
Jana, Tol. 
Jani, Kun, , 
■Jai'nl, Beng. . 
Jati-koToi, Asa. 
Jhiugan, Hind. 
Jitingi, Tel. . 
Jitogi, Tal. 
Jltongl, Tul. . 
Jiyal, Hong. 
Jubbalfores 



, Tlassla latifrdia, Jloxb. » 24, IBi, 
. Hopoa parvinoria, Scdd. . ■ , 

, DipterooatpuH tuberculatus, Hoxli. . 

. Holnirhonn nntidyBflntoTica, Wall. . 

. Castanopals Hyatiii, A. DC. . 
. Vataria indlca, Zinn. 
, Onsala Fistula, Mm. . 81, 181, 
, Soymldn fBbrifuga, *.tlr. Jmss. 

• !■ HDlanlionii an.tidvEontetica, WalL 
■ i 117, 

' | Harringtonta acutangula, Geerhu 

, Termiuulia tomo^toBa, W. 4' ■&• 



136. 
139 

,136 
00 

48, 
140 

, IdO 
35 
107 

, l'J7 
07 

(}7 
ido 
a3, 

104, 
132 



S-Enspin bdifolift, Soxh. . 24, 12^, 125. 

ialbcvrgia latifolia, Eoxb. . , 43 

Xylin doIabrlfnTmiBj Bcnth. . . 107 

. Moana feirea, Linn. . . . - 68 

, Hopen pacviflora, Bedd. . . .60 

. Dalborgia latifolia, JRoxh , . .43 

fXyliadolabrilormis, lienth . ■ . 107 

' tMeana forrea, JAwu . . .08 

, Hopoa paTviflora, Bcdd. . .00 

• } Dalbergia lafcilolia, Hoah. . . 43 

\ Cnaaia Fistula, Zinn. . 34, 131, 
, DalberglulatiEolia, Itoxh. 

1 Ciidrek Tooua, lloxb. . . 37, 



147 
43' 
154 
135 



Artoearpns intogrifolia, Lhii.f. 22,147' 
Sehloiobern trijuga, Wilhl. . i)2, 120' 
Uasaia Piistuln., Linn. . 31, 131, 147 
Acacia arabiea, WillA. . U, 130. 13i 
Cabumm tennis, Basb. . . . 150 

j- Eugenia Jnmboluini, Lam, £0,132, 147' 

j-Xylia dolobriformls, Berth. . . 107 

[•Eugenia Jambolana, Xont. SO, 132, 147 

] Grcwia tiliroEola, TaU. . 53, 115, 

G2 

ALoiz/ni, oiioraciRKimu, Ueltth. . ■ l f ' 

.Odina Wodier. Jloub. 70, 110, 132, 137 

43 



1-agQratri'miia FlDB-flcgiiMC, Jtctz. 
Albiz'/.ia odoratiRKima, IJeitth. . 
.Odina Wodier, Jloub. 7f '"" "' 

'-Balbcrgia latifolia, lioxb. 

Odina "Wodior, Zoxb. 70, 110, 132, 137 
Tiiniiinalia Ohobula, Jlelz. (Myratoo- 1 133 
lans) , 
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Jugar, Hind, 



Barrlngtonia acntangnla, Qmrin. . 23 
f CorcIiorUH capsularis, lijw, . 115 

4 „ olitorins, Xi«n. . . 115 



Kachri, Hind. , 

Kaolin, Kan. , 

Kadaba, Kirn, ■ 

Kadali.Taw. . 
Kada'iiiba, Kan. 
Kntlnnibfl, Tel. 
KadambD, Kan., Tul, 
Kndimiic, Tel, 
Kadani, Kan. ■ 
Kadapalai, Tarn. 

Kaclawar, Kan. 
Kaddam, Hind. 
Ka ddappay-maiam , 

Tarn. 
Kadiala, Kan, , 
Kadwar . , , 
Ktcm, Hind. . . 
Kaggali, Kan. . 
Kaglf, Kan. . 
Kai-buyu, Kan, 
Kail, Hind. . .. 
Ka'lmal, Hind. . 
Kaiiij Hind. 
Kaka-tati, Tam. 
Kakt, Kan. 
Knki, 'lam, 
Kakibovu Kan. 
Ko-rkai, Ivan. » 
Kokko ,, , , 
Kakria, Hind. . 
. „ Qu«. . 
Kaiaruk, Kan. , 
Ifala sirifl, Monvara. 
KnHpapri Hind. . 
Kali Bitis, IJincl. 
Kalkambi, Tam, 
Kallalo, Kan. . 
Kalinin, Hind, 
Kalo-saroHio, Gir/, , 
Kabila, Hind, . 
Kal-thuriugi, Turn. , 
Kamada, Tel. 
Kamam, Kun. . 
Kamba, Tol. , 
Kornba boLuka, Tel. . 
Kamblmr, Hind. 
Kambili-pisbin, 

Tam, ■ 
Ramcla powder , 

Kamlai, Hind. . 
Kamma rcgu, Tel. . 
Kanapn, '1 el. , 
Kunapu ,j » 
Kondm, 0. P. . 
Kangol, Hind. . 
Kanjoo va&yolian 

Tam, 
Kan ju, Hind. . 
Knnkrol, Hind. 
Kanopa, Tol. . 
Kanthal, Hind. 
Kami, Kan. , 
ICanyin, iJiirni, 
Knnyinrii, Bunu. 
Kanyin wottaung. 

Butm. 
Kanzaw, Burm. 
Kapoak . 
Karauha, Kan. 
Karachi „ 
KinalH, Tol. . 
Kaiam, Hind. . 
Kiu'iUignlU, Tam. , 



Holorrhena antidyaontciica, Well. . R7, 
117, VJ4 

Acacia Catcclm, Willi. . . 12,123 
f Stflphflgyno pftrvifolia, JCerth. . OB 
| Adina cordifolia, Raoh.f. . . 13 

TjagcrstriiiniatfloB-lloginHi, Wall. . 03 

j Adinn oordifolia, JZbok.f. . . 18 

Stepliogyrie parvifolia* Xorth. . OB 

jBarriugtonia acutangnla, Gartn, . 23 

Holarrbona antidyscntorica, Wall, . 5?, 



\ Stcpbagynonarvtfcilia, Earth, 
Barrlngtonia aautaugiila, Gartn, 



117, 14* 



Stophogyno parvifolia, Karth. 



S-AoaiMa Caffifihu, Willi, 



Mclia indlca, Brawdis. . . • 

Pimm execlBii, Wall. , 75, 136, 
Odlna Wodlar, Saab. 70, 110, 192, 
Bischofin. jiLVttiiioft, Blnttie. 
DioBpyrots Ebennm, JCoanig. . 

j CasBia 'Fistula, Jji«». . 3*, 131, 
Mclia indicft, Braiidit 

] Cassia Vistula, IAnn, . 34, 131, 

Bntea Irondosa, Xosb. SO, 115, 135, 
LagerstrOumi psirvinnra, Boxb, 
Dalborgia latifolia, JtoMb, . ; 
Alulzzia odoratiHBitna, Berth, . 
floloptdeo mtogrUolia, Planch. 
Albiswla odomtiflsinm. Smth. . 
Oaroya arboroa, Jtosb, , , 34, 
MimuBniiH "Rlcngi, Zhin. • * 

SteiiliOByno pftiviiolift, JCorih. . 
Albizzta iidinatisHhna,' Berth. . 
,, Lobbck, Benth. . , 
„ OdDratieBima, Benth. • 
Adino eurdifolia, Saoh.f. 

\ I-liirdwlekin. binittn, Jtuxb. , 
Stonlicgyno pavviMia, Korth. 
Gniolina arborea, liosb. . 

Cnroyit arborea, Jloicli, . , 31, 

. MallotuK pliiUippinonsia poivder . 
Odltta "VVodiar, Itoab, 70, 110, 132, 
Ai'tounryua Iitikoocdin, Hosh> . 

i llaiiingtonia acufangnla, Sarin 

. Adina eotdilolia, Boole f. 

. Holoptelea intogrifolia, Vlmicli 

■ Stcpliogyno patvifolla, Korth, 

i SehloicUora tiijuga, Willd. . 02, 

■ Holopteloa intcgiilolia, Planch. 
Hutea frondoaa, Ro$h 3D, 115, 135, 
Uarihigtonia acnlangula, Gmrtii. . 
ArtiicarpuB intogrifolia, JAna.f, 22, 

■ Stophugyno parvifolia, Xm-th. . 
iDiptommirpits turbinatus, Qwrtt\, 

c /. . . . . . «. 



Baaeia Ittbifolin,, BoxTi. 



> Haidwiekia binata, Jiaxb 
OawJIinintogoi'iipiaj DO. 
Adina eordifclia, Kaofa f. 
Acneia Catcuhn, Willi., 



24, 124, 

11G, 



12, 



Knranji, O. V. 
Karan kongu, Tam . 

Kocclii.Hind. 

Kftvomara, Kan. 
ICori, Hind. . 

Kaiituadi, Kan. 
Kttrimardu, Tam. 
KaTimnvnthiD, Kan. 
Karimatti ,, , 

Kavimutal, Kan. 
Katinga, U. I 1 . 
Kntkacha, C. P. 
Kaima, Hlnj, . 
Karmi, Tel. . 
Kftrra, Hind. , 
Kairamiirda, Tarn.. 

Kairi, ICan. , 
Kantjali, Kan. 
Kara niamthu, Tam. 
KaiuinpoTasa Jf 
KamtntlmmbL ,, 
Kftmngnli, Tam. 
ICaruiiknli ' „ 
Karunthnii ,, 
KtitiintbovoTfti, Tmiu 
Karnntlmvarai, Turn 
Karuvagai, Tnm. 
Kp-ruyago, Tol. 
ICEirnvGlnm, Tam. . 
Ko-i'vaglio „ 
Kashnmla, Hind, . 
Kftamiri.lllnd, 
Katliajrhl, Kan. 
Kntdliaura, Hind. . 
Kath 

KdtliaJ, JliiuK 
Kathav, 3 , , 
K AIMS, Burin.. 
Kathobct, ltcng. . 
Katilllppi, Tam. . 
Kaiifu gum 
Kotol,Hiud , . 
Kfittck, Tam. . 
Kattuolavam, Tam. . 

Kuttu vagal „ , 
Kat vago, Tol.. 
K&uolila, Tam, 
Knulu, ICan. . 
Kftuij Kaelunoro 
Kfliua, Hind, . 

Kami, Kan. , 
Kftvani, Tam. . 
TCaviri, Tol. , 
Kttvno, Kan. . 
Kaya, Burm, , 
Kccli^u, Kan, . 
Koim, Hind. . 
Koll-kadam, Bcng, 
Kcitipu gandaghoci 

Kan. 
KoKaia, Kan, , 
Khaif, nind. , 
KImkdti, Gnz. . 
Kliainhar, Hind. , 
Kbannnara „ 
Khas klias, „ 
liliuira, Ash, , , 
Kliot, Hind. . 
Klmnibi, Hind, 
KhuL, Kaslmioro 
Kiamil, Hind, 
Kierpa, Beng, 
Klllnji, Kan. , 
Kiniul,Hiiid. . 

Kindal, Mar. 

JCino, Bevijal 

„ Gum 



Ilnlnptclcn intogrifolia, Btancli. . I 
IIo]ioa-parvifiota, Bedd, . • , t 
Holari'hena an Udyseiit erica, Wall., 5' 

1VJ, 
"DionpyroB Ebenum, Kcmitj. . . 40 
Holarrliona antldyaont erica, Wall. • 6?, 

117, 141 . 



344 ; 



J-Tcrminalia tomontoaa, W, rf- ^.104,, 

\ 132 

Ongolnia dulbergioiilea, Benth. 71, 115 
Holoptolea intogilfolla, PlitncA' . 67 ' 
Cassia FiBtuln, Lwn. , » 3*. 131, 147 

I Stcplicgyue panifoliti, Korih- ' . ■ 08 
HoLtrrlienn antidyaontarioa, Wall, 
'JoirainaHn. tomentosa, W. «J* jL, 



Dioepyros 'Ebtinnru, Keenly* ■ 
Aoacianrabiea, Willd, '. 11,120, 
Tomiiualiatomcntosa, W- & -A-* 
Clilorosylon Swiiitania, BQ, , 
Hloapyroa Melanoxylon, Bcxh. 
Acadia Cftteohu, wMA* . . 32, 

j-HioBpyros Ebomim, Ka»\ig> ■ 
„ Molannxylon, Jlopb, 

> AlbiKzia odoratiBBimaj Bentft, . 
Acacia arabiea, Willd. . 11,130, 
AlblzKlandoTatlaflima, BsniJi. . 
Odina "Wodiou, Jtoxb. 70, HO, 132, 
Gmolina arboroa, JEoat. . 
Albixxiii LBbbak, Utmth- ... 
lagers tromia parvlflora, Ttoxb. 



i Artooarpus intogrifolia, Zhii. 23, 

Krytbrina anberoaa, J&osfo, , ■ . 
OalainnBTlmiiialiai Willi. . 1B0, 
BaeBia latiColia, Jtoab. . 24, 124, 



57 
.104, ■ 

1.S2 

m 

■134 • 
104 

41 

4? 
123 



47 
IB 
134 
16 

137 
52 
44 
Mi 

123 



. Artocarptifl Intogrifolia, Linn. f. 22, 
. CaToya arboroa, JRottb, , . 34, 
. Bombaxlnsigno, Wall. . . . 
„ intikbttricum, BO. . * . 

' j-Albizzlalobbok, Benth. 

. Holoptolea intogrifolia, Vlanch, 
. Cawya arborea, Roxb. ; . 34, 
. SaiiHBiitea Lappa, Gl.arfa 
. llolarrliciiaaiittdyeientGrica, Wall. , 



Carcya arborea, Raxh. 
CasRja Pistnla, Linn. 
Accncla Ctitecslm, Willd. 
Oareya arborea, Buxb. 
JlimiiBopa Eleitgij Linn. . 
ErytlirfnasuhGrQsn. ^o?;J. 
Btopbcgync parvifolia, Eorllt, 
-Adina cordifolia, JJooIcf. 
Codrcla Toona, Roxb. . 



. Moaua ferrea, Linn, .. 

. Aciioia Catoohn, Willd. . 

. Butea froiuloaa, Jloxb. 30, 115, 

• j Gmolina ailiarca, Moicb. 

'. VotiveTia 7-izanioltlcSi Stop,/. . 

, Acatjia Catechu, Willi. . 

, JuglanB regia, Liim. 

, Cftroyu arborea, Jtaxb.. . 

, Saasijuroji Lappa,. Clarke ■ ■ 

, Odina "Wodior, J? o » . 70, 110, 

. Carnllin intagerriina, DO, 

, Codrcla Toona, Jtosh, 

. Odina Wodior, Rowh. . 70, 

. Tcrmlnnlia paniculatn, W. 4" A, 



. 31, 

34, 131, 

. 12, 



50 
16L- 
■135 
137 
147 

lie 



57 • 
11G 
143 
fif, 
14-6 
118 
147 

iaa 

110 

00 
50 
93 
13 
18B 



C9, 12S 

12, 123 

18G, 137 

, 52 

. 120 

12, 123 

, 01 

34, 11(1 

lit), MS ■ 

132, 137 

. 32 

37, 135 

110, 132, 

137 

■ 103 

187 

137 



37, 



Vlll 



iNDfiX TO EN GUSH AND VERNACiriA.lt NAMES, 



JCitto, Medical 
KiralbhogijKflli. 
Kirlobhogl, Kan, 
Kirljal, Bombay 
Kirribevu, Kan. 
Kitoli.U. P. . 
Kittal, Fibre . 



, Hopea patviflora, Sedd. 

. Hopm parviflonl, Sedd. 

. Terminalia panlculata, W. 4" 4. 

. Mfllia indica, Brttndis 

, Cassia Fistula, linn. 



PiBE. 

. 60 
. 00 
. 103 
. 07 
M, 131, \W 
112 



KodSnS Tarn. : }Holarrh™ antidjscterlca, JF«!J. 6£ 



KoflalainmkkJ ,, 
Koctamuiaka, Kan, 

Kodavaporasu, Tam, 
Kohuraba, Grnz. 
Itolr, Aasam, , 
Jioira, Hind, . 

Kdkko, Bnrm. . 
Kolaimikbl, Tel. 

Konay, Tel. 
Komlatangcdu, Tol. 
Konde, Kan- . 
Kondrican, Tom. . 
Kono, Tara, , 
Kongo, Taw. 
Kounai t) 
K unite, Han. , 
Kdiu,, Kind. . 

Korai, Jfodras 
Korchu Kan, , 

Knroij Bang 
Koacmgi, Tel. , 
KoBam, Hind, 
Knar, Hind. « 
Kadsala, Xaa, 
Kadwol „ , 
Kugli „ . 
Knji tekra, Abe. 
Kuiai, Kan. . 
Knlo „ 
Kulo-Kunsi, Kiiu, 
Knli.Kon. 
Kuiubft, C, P, 
Kuinbalmn, Tarn. , 
Kumbh Hind. 
Knrabi Hind. Tam.. 

Tol. 
Kurabili, Kan. 
Kumcla, Tam. 
Knmhar, Iliurl. 
Kumhl,Hlnd, 
Kaniia, Bong. 
Kumilamaram, -Tel, 
Kamnii, Turn. , 

Kunidrikam, Tam. . 
ICangli, Tam. . 
Konja, C. P. . 
Knta, Iliad. 

Bombay. 
Kurimutal, Kan. , 
Kiirjiii, Tel. 
Knsani, Hind. 
Kut, Kaslmioro 
Kycnl, Harm. . 
Kyi i. 
Kyflin-byu, Durni. , 
Kyoin-ga, Burin. 
Kyoing-ni ,, 
Kyein-kba „ 

„ -ni ,, . 
Kyot-u, Bmm . 
Kyiuga „ 



117, 144 

Jtrtss, . 63 

Wall. . 57, 

117, 1U 

. 41 

. 67 

. 12, 123 

Wall , 57, 

117, 144 

. 14 

., Wall. . 67, 

117, 144 

3i, 131, 147 

. 307 

34, 131, 147 

128, 130, 138 

34, 131, 147 



Lagers tromi a FIos-Bcginrc, 
Holfirrluma, antidysentoiica ; 

OhloTosylon Swictcnla, DC. 
, MeUa indica. Syandii 
. Acacia, Catechu, Willd. . 
T Holarrhcmt ant idyflon tori ca, 

. Albizzia Lebbok, JJentJi. . 
. Holarrhcna ant iflyeent erica, 

. Cassia Fistula, linrt. 
Xylla (lolabrifbmitG, Ssntk. 
Cassia Fistula, Zinn. 
Vatoria indica, Linn. 107j 
Cassia Fistula, Minn. 
Hopca pat vi flora, Sedd. . 
[ Caaaia Fistula, Zinn. . - 34, 

Iltdarrhormai'fcidjBeTiterleaj Wall. , 
117, 
Cypcraa tagetum, Ztoxb. , 
Holarrtietm aatidyscntorica, Wall, . 

Albizzia odoraUbsima, Benth. . 
jScWeichftvattijaga, Willd. 02, 120, 
) HolarrhBna antidj-fifintcrica, Wall. 
5 117, 

Stophegyno parvifolia, Korih, 
Acauia Oatefihu, Willd. . . 12, 
Carulfia intcgowjma, BO. 
Gmolina arborea, Hoxb. . 
Lagorafcrotnialanccolafca, Wall. 
Qmelina arboroo, Eoxb* 



:} 



Holoptoloa integrilolia, PZaijefc. 
Gnieliua atborea, Jloxl. , 



Catoya arboroa, Mosb. . . Si, 116 

G-DiGlhia arboroii, Jloxh, . , 63 

Caroya arborea, Jiosb. , . 31, 116 
Bailing tuniii Eiiin taiigula, Gartn. . 23 

| Chiiolina aiborea, Hoxh. . , 52 
I BoswDllia serraka, JZoxb. , 20, 1'dB 

Holoptloa intigri folia, Planch. . 57 
1 HolDTi'liciia antidyaoutetica, Waif. 57, 
5 117, ld4 

OufteinLadalbaTgioidos, BcntK 71, 115 
Bar ringtail ia Hen tiingula, Qartn. . 23 
SolUcicherji trijuga, fVilld. . 02, lse 
Saassiiroa Lappa, Clarke . , 14,3 

! Barringfoiua aouianguJa, Gavin. . 23 

Calnmus spp. .... I50, 151 

„ finiinalis, Wilhl. . ico, 151 

Guriiba, Sam. . . 150, lfil 

„ TiminaliB, Willd. . lftO, 151 

„ G-uruba, Mam. , . 150, 151 

.„ TimmaliB, WilU. . 150, 151 

spl> ICO, 151 



Io6iu-naw, Indian . Cassia Fistula, Xinn. . HI, 1.31, 147 
£»c ■ • • ■ IBS 



Lai clinndati, Tam. 
Lai chandait, 

Bombay. 
Ixmon unfits. . 
Londya, Hind. 
Latpan, Burra. 

LsttoWkyl, Butm. , ' 
Lettoktholn, Burin. . 



Fagg. 

PteTOcaTpna santalinUB, iin». /. ' . 97 
Soymida fobrifuga, Adr, Jusa. , 86 

Cymbopogon oitratns. DO. . 120, 121 

LagorBtromia parviilota, Rq&I. . 65 

Borabai malftbarloum, 1)0. - SB, llB, 

117,128 

llolanbena antidyaontorica, Wall. 57, 
117, 144 

. ' . .37 

, 07 

124 

70,118,132, 137 

57, 130, 18» 

, 23 

, 29 

. 37 

. 09 



> Codrek Toona, Jiaxb. 
. Mclia Indlca, Bravdis. 



Lim, Hind, 
Limbo, C, P, . 

Lienor, Moliina , 

Ltiharblmdi. Bong. Odlna Wodicr, 72oxi. 

I&ttgiieeffleiit pine . Pinna longlfolia, Sewb, 

Lowi Hind. . . Artocarpns Lnkooolia, itoxi, 

Luban, Bong. . Boswollia gorrata, Moxb, 

Lud, Bung, . ., Oedrola Toona, Itoxb. 

LuBt, U. P. . . Tasua baccata, Zinn. 



Man, Tarn, 
Macassar fivir-oil . 
Madagavl vcmbu, 

Tel, Tam. 
MarlarHind. . 
MaddL Tel. , 
Madi, Kan, 
Mnddidbnpa, Kan. . 
Mnduga, Tam. 
Magadam, Tam, 
Manu nlm, Hind. . 
Manila, Tam. . 
Mahogany. JSast 

India, 
Mahua, Hind. 
Bfnlmln, Bong, 
Mahwa, Hind, Bong, 
Makad bhimad. 

Kan, 
Makil, Tam. . 
Malabar oil 
ATnlaobitliiyan, Taw 
Mai ni nan gal, Tam. . 
Jtfala-i naval Tam. . 
Malinnpuima, Tam. 
Mai kanguni, Hind. 

Bombay. 
Mantndl.Tel. . 
Mauiid, Tel. . 
Manffancac 
Mangas, Tam. 
Maiiffo 

Mmitjcstnen 
M migr qvu 

1, white 
Maniawga, Burm. , 
Mara, Kan. 
Marblc-iooad, Avda- 

man. 
Mail Tol. 

■nnt tree 



Mangifera iudioa, ZUm. . 

Cedrela Toona, Hoxb. 

Erytbilna auborosa, Road. 
Terminalia tomeutoBa, W.$ A. 
Boawcllin Horrata, lloxh. . 
Valeria iiidica, Zinn, 

Erythriua suboroBa; JZotoS. 
MimiiBOpB Biongi, Zinn, 
Cedrala Toona, Koxb. 
Mimuaopa Elengi, Zinn. 
Soymida fcbri.fviga, Adr, Jim 3. 



W, 247 

120 

37, 135 

, 50 
. 104 
, 20 
, 107 
. SO 
. 0(1 
37, 135 
. 60 
. 97 



Masliwal, Kan. 
Matbi, Tam. . 
Matti, Kan. . 

Maul, Bong. . 
Maiilnari, Hind. 
MaulscT Hind. 
MavinaHind, , 
May Tol, 
Mcclii, Asa. 
flrctliogiri-v cmlin. 

Tain. 
Miia + , , 
Mllacblttyan, Tam, 
Milaoliandeyon „ 
Mineral, products . 
Modaga, Tel. , 



|l3iWBia]atifo]Itt,aw!fi. , 31,12*. 125 

CaTallia Intogorrima, HO* . . 32 

Mimnaopa Elungi, Zinn. . . . f J 

...... 121 

Biuoliofia jaynTiica, Z*ltmc. • - 26 

I McHna fcrrea, Zhw, . . . Ofl 

Cnlophyllam tomontomun, WitjJit. • 31 

I ColnBtruB paniculata, Willd. . VII 

\ Mangifcm indica, Linn. . 06, 147 

155 

1 Mangifern indica, Zinn. . GG, 147 
■ ■> 147 

GaroiuiaMiiiigiJataim, Zinn. • . 1^8 

, Ubizophora'Bpp. . . . > VSli 

Ariconnin oificinalis, JA?m, . • 13ii 

Camllia intogoirinm, DO. . . 32 

Hangiffira indica, Zinn. . . 66, 147 

BioHpjTOB Kurzii, Stem. ,. , 47 

FiiiUB bengalenaifi, Zinn. . 51, 115 

SemccaiiniB AiiaiiaTdiuni, Xwtfl. /. 12B, 

147 

Chloimylfin Swiotonla, DO. . . 41 

I Terminalia tomentoBa, W. <J* A. 104, 
j 132 

Unsaid, latifqlift, Xoxb. . 24, 124, 125 
J Minmaops Ekugl, Lim. • ■ ^ 
Mangifma indioa, Zinn. . . CO, 147 
Soblolchcia trijuga, mild. , D2, V26 
LagoratriimiapaTviflotft, jRoxl. . 06 
BiaoUoflajflvanica, JJfaftta .. . 25 

155 
jBiBchofia javauica, 2JZ«me. . , 25 

166 
Bntoa frondosa, Mossb. SO, 11B, 135, 137 



INDEX TO ENGLISH AND VERNACULAR NAMES. 



IX 



Hohl.Hind. . ■ 
Mobiii, Hind. . 
Mohtu, Tol, . 
Mohwa, Mnr. , 
Moina, Bombay 
Morada, Tam. 
Marfnda, Jnuusar 
Movinga gum . 
Mam.U.T. . 
Mctia oil . 
Mauhasm cedar 
Maw&, Hind. . 
Mowed „ 
Moiyrn lienor . 
Moyon, Hind. . 
Moyna „ 
Mugali, Kan, . 
Miikalni, Tarn. 
Mul-ilavam, Tain. . 
Mulkotiftm, „ 
Mulsavi, Hind. 
Mala TgL 
Mutidn dtaiBi Kan, . 
Muni, Tarn. . 
Mwtf grmB 
Murri, Tol. 

MufcjTlLl, Tain. 

Muttala, Kn.ii. 
Matli, Kan. , 
MuLtugal Kan, 
Myaukcaaw, iiutm. 
Myauklaung, U„ 

Burnt. 
Myauklfik, Burm. 

Mgrabolattit . 

i, Helerie 

„ Ghabulio 

)} IS-mlUe 



| Odina Wodior, Bosh. 70, HO, 133, 13? 
.30 
. 24 
70, 110, 132, 137 



Butea, fiOlldOBQ., Bomb. 
. BaBBialatiiolia, Match. 
. Odinu Wodior, Rvxb. 
, BoBwcllia Berratii, lloxb. 
. Abies Pindrow. Spach. 



. Quorcus dilatata, Livdl. 



. CadrcJa Tonm, Boxl, . . 8?, 
, Baaaia latifolfa, £«:£- - 24, 124, 
. Odina Wodior, Jioa:fi. 70,110,132, 



Odlnn, Wodioj, .Eos*. 70, 116, . 



j MimuBOps iElongi, Linn. . . 60 
Bomliax malabaricam, T>C , .28 
SchlolclVoratrijiiea, Willi. ■ . .92 
Mimusona Elcngi Linn. . . .60 
Eryfilmna siibotoaa, fioxb. . . fifl 
Vateria iudlcu, Linn. 107, 128, 130, I3fl 
Erytltfina sabeioea, Tto-ob. . . BO 
Saocharnm avnndinaconra, lidz. . 117 
Plena bongalonBiB, Xitttt. . . 61,116 
Cldoioxylou Swietonia, DO. , . 41 
Tint en, frondom, Jtoab, SO, 115,135, 137 
Tcrminalia tomentofia, W. 4" A, 104,13a 
Butea Ii-undosa, Jloxb. 30, 116, 136,137 
Houialium tomentosuin, Uenth. . 58 

f-Artocarpus Lakoooha, lioxb. . 23 

Holaptoloa Intogrifolfn, Planch, 



. 57 
133 
131 
133 

134 



Sabe.BuTin. . 
Kaga, Tnm, 
Naga kosara, Tel, 
Nagapalain, Tani. 
Naga-Bompigo, Kan. 
NfiffoaydUj Tol, 
Nagaaar, Bong, 
Nalior, Ass. 
NaikiLdnbo, Kan, 
Nairul, Kan . 
Nuiiuri, Tol. . 
Naka, Twn, 

WakltaTOim, Tol. 
Kali, C. P., „ 
Kalla inaddi, Tol, 
Nulla sandra „ 
NnlMi, Tel. . 
Ntunal, Tarn, . 
Nanilt, Tel, . 
Nanimo, Tarn. . 
Nana, Mar. . , 
Namli, Kan. , 
Nimndu, Tol, » 
Nangal, Tam. , 
Nirngtt i* 
Nurala, Kan. . 
NaTayapi, Tol. , 
Narodu, Tol. . 
Naroni, Tol. 
Naioyr, „ 
Naaedn, „ , 
Naaut.Hind. . 
Wfiyili, Tol. , , 
Navvol, Tam. . 
Nawar „ 
Nooli, Kan. 
Noam, Mind. , 
HQlagumadi, Tol. 
Nolla-mndu „ , 
Nolla tttina, ,, 



pdlim WocliQP, Eoxl. 70, 116, 132, 137 

'Eugenia Jambolana, lam. . . 50 

Mubuil lorrfia, Zinn. . . .08 

Eugenia Jambulana, Zam. . ,50 

Mosna forroa, Irinn, . . .08 

Eug-cJiiti Jnmlialaun, lam. . . GO 

I M08UA forroa, ■/.*««. . , . 08 



StonhaBynD parviColia, Korth ■ . 

i Eugenia Jamliolaua, Zam, . 

Meaua forreo, Ziwh 
Aitocarpus Ijikoocha, Roml. . 
Holoptolca intogrifolia, Planch. 

Tormlnolia tomontoaa, tV, <$■ A 104, 

Acacia Catoohu, WilH. . . 12, 

fuospyroB iSftomim, JZauiff, . . 
AuoffoiasiiB latiiolia, Wall. 
Holoptoloa into ffri folia, Planoh 
Anogciflaus latifoHo, Wall. 

\ Lagoratriimia laucoolata. Wall. • 

Eugenia Jambolana, Linn, . . 

jMoflua foiTOflj Linn. . , .08 

Sugonia Jambolana, Linn. . . SO 

Hardwiakia binativ, Roab, , 5i, IH 

Kiigonia Janiholaiia, IMn, , 5u 

Hardwickia binata, Soab. , 51, 114 

} Eugenia Jambolana, Zinn, . . 60 

iflrytlitina Biiborosa, Jtoxb* . . 60 

Holoptulen tntagrifolia, Flatidh, , 57 

j- Eugenia Jambolana, Lam. , . CO 

Biachofiajaranica, Mum- . . 25 

Molid indlca, Jirandis . . .07 

GmGlinaarbom, Roxb. . . .62 

Torminnlla tomchtoBa, If. $ A, 10di, 132 
Aflaoiaorabtoa,WaW. . 11,. 120, 134 



NemaH, Tel, . 
Ncora, Hind. . 
Iftfal aconite > 
N oral, Kan, . 
Noidi, Tel. 
K orlu, Kan. 
N etra ,, 
Ngn, T3ucm. 
Ngttgyi, Unrm. 
Nfll, kail. 
Vim, Hind. , 
Niraltadambi, Tam. 
Nirdaddal, Kan. 
Nit kadambo, Tol. 

Tarn, 
Wir Icadampa, Tam. 
Nliolo, Knn. . 
Nugallu, Kan, . 



Oak, Han, 
„ Morn 
Odi, Tam. 
Odia „ 
Oil, Agar-agar 

„ Cassia- 

■■ Cinnamon . 

.. Caohin 

„ Deodar iaf. 

t j grasses 

„ Gurjan 

„ In. . 

„ Lemon grass 

„ Malabar . 

,, Sandalwood 

,, Walwt . 
Oibsm$3 . 
Oil, tsak tar • 
Otifl, Grasa 
„ 3*er>fnme& 
„ Wood . 
OlagamaTani, Tam. 

Olea-resins 
Oodlu, .Kan. . 
OniuHo 3-ya 
Otholof, Tnm . 



Paeliaeanapa, Tol. , 
Padaufr, Harm, 

{Andaman) . 
1'adauk, Burm, 

(Buma)- 
Pflgada, Tol. . 
Pagiido, Kan, . 
Pngun, Hind., Bong. 

Palui, Kan, 
Pala, Tam, Tol. 
Palaa, Hind., Bong., 
Palavai, Tam. . 

Palm loaves 
,, Z J almyra . 
„ Sago 
„ Taltoat - 
„ Wild data 

Fangura, Hind. 

Paugrji „ 

Paniira „ . 

Pftiikiiin „ . 

l'apar, Hind, , 

Paprl 

Parangi, Tel. . 

Para- rubber 

Panafm, Tam. . 

Paiutti. Tam. . ( 



, Holoptolea integiliolin, "Planck. 
. Batriiigtonin-acntangala, QcBrtn. 






Kugeula J'ambolana, Lam. 



, 5T • 

. as 

143 

. 50 

1B7 

147 

26 
07 



PtorocarpuE Marsuplum, Bo#b. $i f 

\ Caa«!a Fistula, Zim, . 34, 131, 

Blsoliofifljavauiuft, Plums 
Molfo. Indlca, BramMs, 
Stophegyno parvifolia, KcrtTi, , 
Bairingtrmia aontangnla, QaHn, . 

[■StGnliogyQcpaTYifolta, Korth, . 

iSiigonia Jambolana, Lam. , 
BieehoHajavanioa, Mime. . . 



O 

Qucroua incana, Moxb. . . * 88 
„ dilatata, lindt. ... . .87 

J Odina WodiCT,J!o*6, 70,116,133,137 ' 

. . 132 

144 
1S4 
121 
133 
120 
14fl' 
140 
121 
121 
123 
128 
12B 
132 
...... iao 

130 
1S2 

Bcmliax malabaricum. Uc. , 28, 115, 

117, 128 

1*) 

Cassia latilolLn, Hoxb. , 24, 124, 126 
186 

Acacia Cataclm, WUld. . . 12,123 



Adlna ooidifolia, Soak, f- , • W 
PtorOitaipaB dalbergioidoy, Eaxb. - 81 

,, maoiocaip^ 8 . K^rt, , S3 

j MimuBopa Elongi, Linn. . • 6 & 

Bombax mnlabaTlcani.BC?. . 28, 116, 

117, 128 

Vatoiia indica, Zam. 107, 128, 139, 138 

HtdaTrlionaanUdyBeutorica, Wall, . 67 

j^utealtondosa, JZoift. SO, 115, 185, 137 
165 
Borasans flabcllWor, LUin. 
Caiyota urgna, Limt. 
Corypha nmbraoulifara, Linn, 
Phainix Bylvoatris, Jtoxl. 



113 
113 

166 
113 



[■Eryfchrina, auborosa, lioxb. . . 60 

Blschoflajayanica, J?Z»we. . . ^ 
j-HolDptolDaintogrifDlia, Plmtvh. , 67 
"BoBwcllia BOnafca, Rossi. . 20, 13S 

HI 
30,115, 136, UtT 



Batoa frondoaftj Rotfb. 
Bouibax nialabn-Tioaiu, 1)0. 



.lis, 

117, 13B 
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Pastra, Tel. 
Pathi, Ass: 
Paufc, Burm. . 
Pava, Tam. 
Peddi-mau, TeL 
Pcdaga, Tel. , 
Pcdei r „ 
PeiDDB, Butiti. . 

Fe-k&rakaL „ 

Pelnh, Tam. . 
Pepper . 

long. 



Page. 

. Adirm cordifolia, Saolcf. . . 13 
. liouala peltata, Raxb. , . . lse 
. "Biitea frnndnna, Jtaxb. 30j US, 135, 138 

. Schlcichara trijuga, Willi . 02,120 
.' Blcus bBngalensie, Zim- ,. .51 

* JptcrocftiimB MortGupiuui, Bossb, 81,115 

. ArtocarpiiH intogrifolift, Jinn /■ 33, 147 
'. Xage'rflttomia parviflnra, Boxb. . RS 
. TentiinaUu panioula-ta, W.$- A. 
. Artocarpus mtegritolia, Zi?m. /. 



,ioa 

. -23 

... . I'M 

.. .„ - Piper lougnm, Linn. . . . 140 

Perukaduppay, Tam. Barriugtonia aoutangula, Gcertn. . 23 



Fctpinia, Hong 
Fettega, Kan. . 
Phalnni, Hind. 
Phalinda ,, . 
Phaiaa „ . 
Pliarcndla, Hind. 
Pharsa, Hind . 
Fhaunda „ . 
Piflfinl, Hind. . 
„ Bong, . 
Pilla, Tam. 
Pillaiiunruda, Tam. 
Five, 7ffiiit 
Pine, Lang-needled 
Pinobtu, Kan, . 
Pine-resins 

,i ' far . 
Piiwy matftm, Tam. 
Pinny tesiti 

„ talloMJ 
tree 



Pinlekanazo „ 
Pinuai, Kan. . 
Tifinay, Tam. . 
Plantain Mrs . 
Podophyllum . 
Poguda, Tel. . 
Pogming-sa, Burm. 
Pokka, Kan. 
Poraa, Abb. 
Pomgiuiaiiuii, Tam 

Ponacliisttu, Tel. 
Pongu, Tam. . 
Punnn. Tol. 



'_ jAdinacortlifoHajJSbo*, /. 

' j Eugenia Jamtolana, linn. . . SO 
. Grawla tiliwfoliu, Yahl. . . .53 
. Engcnia Jarnhnlana, Linn. . . 60 
. Grewiatilicefolta, VaU, . . . G3 
. Eujronia Janibolana, Xmmi, . , 60 
. PtbroOarpus Marsnpium, Roxh. ',"- 81j 
. TcTiuinallatomcntosa, *F. $A. 104,133 
. ArtoeorpiiB inteprifolia, linn. f. 1%, 147 
. Tbiminaliapaniculnta, W.$ A. . 103 
. Pinus-excelta, Wall. . 75, 138, 130 
. rillUB longifqlitt, Raich. . 77, 1'dO, 130 
. Calopliyllum Inophyllum, Linn. . 81 
130 

. Valeria iDtliea, linn. W, 128, 130, 138 
138 
128 
Vatsria indica, Linn. 107, 128, 138, 338 



Pialo-kalive, Unrm. . Casuarina eniiieetifojia, For$t. 
PiTllQl7nT,n " n HeriticTa minnr, Lam. . 

:■ Calophyllnra Inopliyllnm, Linn. 

MuBft spp. .... 



Ponnai 
Tam, 

Ponnyat, Unrm, 

Poo, Tam. 

Poolamaram, Tam. 

Poolau, Tam. . 

Pooniardu, Tam. 

Poon, Mai. , 

Foon'spar tree , 

Poonc, Kan. f Tel. 

Poonga, Tftnii . 

Poota-t annul „, 

PornBaiij Tam. . 

Porn mi „ 

Products, Aniihal 
„ £dihlc 
,, Mineral 

Pu, Tam. , 

Pula, Tam. 

Palachi, Tiuii, . 
Puhgwlom, Tel. 
Pulibagi, Kau. . 
Pulsaiani, Tel. 
,, rajuti, 
Tel. 
Pultivai, Tam. 
Pumarath „ . 
Puna, Tel. , . 
Puiiatt „ 
Pnmtar, Tam. . 
Pnroha, 0. 1\ 
PiiTUBh.Tam. . 



. Mnimeopn Jilttugi, Lvm. . 
■ pifschofin javnnka, Mime, 
. Basslalatifolia, Jfosii. 
, Ceclrcla Tttnna, Eaxh. 
• Bombnx malataricum, DO. 



. Calopliyllinn liiopliyllum, Zinn. 
,, foment nRiini, Wight. 

Inopliyllnm, Linn. 



inarauki, All)Iz/,ia odoratiBBima, Rcnfh. 



.31 

113 

L12 

. CO 

. 25 

24, 121, 125 

. 37 

. 28, IIS, 

117, I2B 

. 31 

. . 31 

. 31 

. Ifi 

. 31 
02, 120 
84, 11(5 
9B, ISO 

. 103 



- Calopliyllum Inopliyllum, Linn. 

. Sdilciehera trijuga, Willd. 

i Oarcya arborea, Hotch. 

. Scliloichora trijuga, WVM. 

. Teimiiiolia piuiiuulata, TV. & A. 

' [■Calohliyllmn tomentosmn, Wight. 31 

. Carey a arliorea, 7?.ainh. . , 94, 1\Q 
. IJiitea frondoea, lloxb. 30, 115, 195, la? 
. Uhloroxyl'on SwietoLia, DC t . . -n 
152 
U7 
15S 
. 92,120 
2B, llf>, 117, 
12S 

. 08 
. 1G 



. Sohloielicra trijuga, TT'illd. 
■ Boiubiix'iualiibariL'itm, DC. 

. SchlcicUcra trijuga, Willd, 
. Stophegyno paVi-irolia, Korth. 
. Albiz/ia odoratisBima, Eetith. 



j-Sclileiehora trijuga, Willd. . 02,120 

. TenuinalLa panieulata, W. $ A. 103 

. Lagerstrojuia PIoB-Rcginatj Jlctz,, . 02 

. Calopliyllum Iuophyllam, Linn. . !11 

. Odiiia"\Vodier, ftaxb. , .70 

. Calophyllum Inophyllura, Linn. . 31 

. PntOa fioJiduHJt, Jtwrd. . . ,30 

■ Chloroxykm Swiatcnia, DC. . , a 



Pnfilta, To], . 

Puth, Bong. . 
Piivam, Tam, . 
Pnvandi „ 
Puvu, Taro, . 
Twenynt dainisw 
PynukGOikj Butm. 
Pyin, U. Burin. 
Pyinkado, Burin. 
Pyinma, Purm, 
Pyinya'ung, BaTin. 



Quinine 



Rai, Jannsar . 
Eailtv, C. P. . 
liain, Bombay , 
liajforos . ■ 

RaUta ohandan, 

Tam. 
Rama Kantlia, Bom- 

liay. 
Ltamie fiWt 
Rampatti, Kan. 
Ramplial, Ncp, 
Rae-bija, Kail. . 
Rataganapa, Tool. 
Jlavuliija, KttP. 
jf?erf Sanders . 

Jiedinaod, Andaman 
„ Lndian 

Jteeds 

Rcla, Tal. 

Bellu, Tel. 

Rcnge, Kan. . 

Jtcsin, Fiiifljr . 
„ Book 

Jins'ms 

Hcsins fvtm hroaA 
leaved species, 

JResint, Gum , 

Basins, Oleo . 
,, oilier ihar. 
pine realm. 

Busini, Fine . 

Reylu, Tel. . 

Bhnbarb . 

Rimd, Andaman^ 

Kin.jal, C. P. . -. 

Fiikamits 

Hoatoiigii, Tel, 

Roglin, Ash. . 

ltulmii, Hind, Bom- 
bay. 

liohina, Peng. 

Root-drugs 

Boots, edible . 
Ilnmnuaod; LiuUan 
Boska ail-grass 

,, American 
„ Indian . 
Itowaiira, Hind. 
Ihihher . 

, t Oagtilloa , 
,, Ceara , 
,, .Para 
lluohlii, Bcug, 
Kndiu gampa, Tel. 
Rudtakalia, Tol. 
limigro. Hind. 
Ifcyau, dm. 



. Seliloichoia trijuga, Willd, 
. Calamus latilolina, Rcxb. 



. 99/126* 
160, 151 



! j-SchlGlcliGra trijuga, Willd-, . 92, 12B ■ 

Ha; 

. HolopteloaintogriMia, Planch. . 67. 
* jXyliadoIabriformlH, Iknth, . .107' 
. LagCTBtriimia Plos-Itoginffl, Jtatz. • 02 
. "fiooB boiigalonsia, Linn. . . 61, 116 



- B 

PieoaMorinda, LinJc. . . .74 
CaBBia Fistula, Linn. . 34,131, 147 
Soyniida fobriiuga, Adr. Juss, . 07 

Torrniualia Clibbula, Bctz, ( Myrabo- 133 

Ian s). 
PtOrOcarpuE santaliims, Linn, f, , 80 



Aeacia arablea, Willd. 



11, 120, 18i 



Bmhraeria niyen, Kooh. <J- Am. . 115 

r MyrJBfcica malabarica, Lomh. . ld-7 

Holoptclca integriloliii, Planch . R7 

Stcphegync pandfolia, Earth. . 3B 

Holoptclca Intogrilolia, 1'lnnch. . fi7 

PLur*n?arpn« BantalimiB, Linn. f. . 8t> 

,, tlalbergtoidos, Roxb- , 81 

Boymidafolirifugaj Jdr, Jns3, . 07 

120 



j Cassia 'I'iBtnla, Linn. 
MimuBops Klengi, Zinn, 



Casfjiix FiBtula, Linn.- . 3 
Ttlieuui Emudi, Wall,- 
Hopiia odnrata, Jfoxb. 
Shorea robnata, Gasrin.f. 
SapindiiB LmnU'ginatiif;, Valil. 
SehlGi^liora tiljuga, Wild, 
Adina Gordifolia, Hook.f. 

j- Soyniida [ubrifuga, Adr. Jus. 



Dalbergia tattfnlia, Rvxb. 
Cynibupogoii Martini, Stap.f, 



liiytlirlna Buborowa, Boxb. 



Calamus lnttfolitiH, Rossi/, 
Adina eordilolla, Suok. f. 
Stephcgynt! paryifolia, Korth. 
Kryfjiruia HiibcroHa, Boxb. 
Mim'uBopaolongi, Linn. . 



. 00 
138 
131) 
136 
130 

I3i! 
IdO 
139 

■ 139 
, 131, 147 

■ . 144 ■ 
. 50 

. 03 

. 140 

02, 120 

. 13 

. 07 

l'J2 

135 

ld7 

. 43 

. 120 

130 

130 

130 

. 150 

141 

141 

141 

141 

150, 151 

. 13 

. OH 

. ■ fiO 

. 00 
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Page. 



Sabainra&S 
Sadacui, Turn, 
Kadm, IJoTai . 
Sag, Mar. 
Sagada, Kan. , 
Sagavan tflga, Kaii. 
8xgdi t Kan, 
Sago, Bastard/ , 
M 1'afon. 

Hagon, Hiu5. . 
Sagiin „ 
Suguvanij Kan. 
BiLjjwani ,, . 
Siihm, Asb. 
Salgun, IlinO, . 
Siii]i f Hind, 
Sal 

Sakhor, „ 
Saklm ,. 
Sal, Hind, Tol. 
Sal butter 
„ dammer 

Aula, Hind. - ■ . 
Salni, Hind, Beug. . 
Bator, Hind. - 
Sala-unjnl, Tam. 
BnJiiT, Hind, . 
Saiga „ 

Salha „ . '. 

Sobiva, TqL 
Salwa, Hind, . 
Sftin, Ahs. 
Sambrunl, Tain. 
Sanmiiclai:, 13ong. 
Samundar plml' 

Hind. 
fa'annlTjU', Hind. 
Sandal, Hind, . 
Sandal toooA 
Sandaii, Himl , 
Bandana Tougtii, 

Tarn, 
Siuitlm, Tol. , i 
Sanimipim, Tel. 
Sanniui, Hind, 
Kantagu, Harm. 
Santhiuiiini, Tarn. . 
Hanthana vcmhu, 

Tam. 
BaTa, Punjab . 
SiiTftkonnai, Tam, . 
Sarftku, Tel, , 
Kami, 0. P. 
SarsapariU-a , 
Satin-v>ootl 
Sauri, Kan, 
fcWar, Guv:. 
Scrm s mid ' 
Seed' drugs . , . 
Seeds, Bamboo 

tl Gi'ass 

„ Oil 
Suriij™. uhoiuliuumi, 

Tarn. 
fcitfin, Hind. 
Soiiia >. 
Seju 

Solat, Kan, 
tJela oonjai, Tam, . 
,, TOJijni .] , 
SoloyadanmriL, Kan, 
9gui, Trim. 
Somul; Bong, . 
Scmul, false . 
Soniul, Hind,, Bung, 
Sotuut ,, it 

Scuigit, Tol. 
florya.-Tol. 



a 

, Isclitoinum angusti folium, Sack. 
, Growia liliicfolia, Vahl. . 
, Torminttliatomcutoaa, IV. &A, 

, Tectona grandis, JJnn.f. 
. Sehloiohcra krijnga, 7F*AM. 

Tnctona grandia, JAmi.f- i' 

, Sehleichufli trijuga, JfWrf. 

1 | Caryota uroiifl, Xiufl. ■ 
. Gotynha umbraculilora, Zhm. 



■Tcctowi grandie, Linn, f, 



. 117 

. 53 

104, 132 

. 100 

A3, 128 

. mo 

. 92 

. 112 



, 100 



Aitoearpun Chaplsulm, lioxb. . -. 21 
Tcctuna gtnndiB, Lbm. f, , . 100 

\ TcraiinnHn iiOmontOHft, W. <f- A. J04, 
:» 132 

j-Shoreu iohusta, Qartn.f. 03,128,133 

128 

13B 

ShoTCii rolmsta, Gmrhi.f. 03, 128, 138 
| Uoawollia uerrata, Soxl, , . 2D 
Albiwia Lobbolc, j9iwtf, . . .14 
[■Boawolliit. sonata, Hoaib. . . 20 

j Sliorcii robuata, Qurtn,f, 03, 128,133 

Artocavnue ChapIaBha, Kwb. . 21 

"Boywollin Hortata, Rosb. . 20, 138 

>Dnningtonia aculangulft, Gcerh. 23 

! Siuitalum album, Xijiw. . ■ B0 

Ougeinia dalbergioidos, Bejtth, . 71, HP 
PteiocariiuB Buntnliiuis, M?m> f, . 80 

AoneiaCittoclw, WHU. . ■ 12„123 
Baasla latllolEa, Jtomb. . 24, 12i, 125 
OLijj(iiniftiInll)i)reioido8,^Bc?ii/i, . 71, llfi 

j Saiitnlimi album, Xijui. . . 99 

Cudrala Toona, J^oirfi, . . .37 

SacoliMwu pioofliiuu, 3?oai&. , , 118 
Ciiesla ffiBtulu, JAmu . H s 131, 147 
CaauarimiuquisctiJioliii, Font, . 30 

BliOTCa lobuBta, Qtortn. /, 03j 12B, 133 
i4di 
OhloTOxylon Swioteuiaj DC. . . 41 

V Bombas. muIubnTlcuw, DC. . . 38 

Pandanus aiip ill 

I'M 
148 

MS 

126 
PtQiocarpua sautulin.ua t Idim^f. . 80 

' Torminalin tomentotift, W. # A. 10i, 133 
j Lagci'Hti'tlmia imrvillora, lioxb, . 05 

>Albiriia odotatiaattua, limth . 10 

SojinidaXebiirnga, Adv. Jtjsa. . 0? 
j Bombax inaigno, Wall. ■ . - 27 

jUunibaxmalabaricuin.X'C. . 28, Hfi, 
J 117, 128 

rjttgfli'Sfcrt'imia imrviHom, Eoxb, . BB 
Caunarina Qqulsetlfolin, Forst. . 30 



Sowan, Hind. . 
Sha, Bittin. 
Slial, Dong. 
Shargadi, Kan. 
SFimhoy Madias 
Shorn, 'Tain, 
Sliombal, Hind. 

Bung. 
Sbemmarain, Tarn. 
Hlioiigutan, „ 
3borinian > Tol. 
Sbowan, Hind. 
Shewnoy, Kan. 
Hhigakai „ , 
SUimarra, U, P, 
Sbiratl, Kan. . 
Shinaiujft. Tol. 
Sbiahani, Hind. 
Bbivani. Kan, 
Shombu, Tarn, 
Slirilioime, Kan. 
Sida.Hiiid., Bung, 
Silk eocoona ■. ■ 
SUJc tre3 ■ 

Silver jlr 

31m, 13, P. 
SImal, Iliiid. . 
Simul, lleng, . 

Birai, Hind- , 
Biraii, Hind. . 
Siri, Kan. 
Blrl-karta, Tol 
Sirikono, Tam. 
airiu,Hiiid. . 
Stria „ 

Siris kala, Hind. 
BlriBlm, Ucng. . 
Biriei, Tel. 
Sirsa, Hind. 
Simul, Kan, . 
Biru-nagaypoo, Tarn, 
Siauinire 
SiBulf Knm. 
SiBiim, tint, 
Siaaiii, Hind, •■ 
SiaBLi, Tel., HLud. 
Siasu, Guz. 
Kithalavagal, Tam, 
Sital, Bong. . 
Skins - 
Soa^mta 
Sofia, oil . 
SoliiuianUim, Tam. 
Soiiiadanum, Tarn. 
Somi, Tol., Kan. 
Somida, Kan. . 
Somirtl, Tel. , 
Sonar j Hlud.,UenE- 

Bonnm, Asa, , 

Sowkoo, Tam. 

Soymidn, Tol, . 

Spnar-(jrass 

Slices 

Spruce, Hinialagan 

Stigaudiini, Tam, 

Tol. 
Sfikanpai, Tam. 
Stem drugs 
Stonas 

Buawl, Kan. . 
Sukot, Guz. 
Sultana cliauipn, 

Hind,, Houg. 
Sumbi, Knn, 
Sumi, Tol. 
Sunjwl, Bong. 
,, bark 
Staiftrn, Ass. 
Siindaii, Houg, 



GmeUtUL arbouea, Hanb. , , . " 52' ' 
Acacia Catechu, Willd. . . 12,129- 

.Shoroarobngta, Qartn. f. OS, 128, '333 
SchlcicliQi-a trijaga, Willi. . -93,128'' 
Acacfa ooncinna, BQ, . . .140 

. SoyinidaMitiEuga, Mr. JitSs. . ■ 97 

Bombax malabaricum, DC. 28, 115; 117, 

12B 

, Soymida fobrifnga, Adr. Just. . 97 
Piospyroa Ehontini, jfTanw. . . '10 
i\.uogoiSBiiB latifolift, Wau. . . 16 

I Gmolimi arborea, Jioxb. . . . S 

Acacia coneinna , DC. . * ■ lift 
CflSEh FiHtnld, Lhtn. . 34, >3l, 147 ' 
Oditia WodiOT, Saab. 70; 110, 133, 187 
Albiziia odoatlsHima, Hentli. . * 10 
Dalbergia Sissoo, Jiotcb. . ■ .45 

GmQlina aTbdfoa, Bocfi. . . . 62 ' 

. Sajmidtt-fabTifasV^dp, Jttss. 

. Calopbylluui'lomontosiim., WigM. 

. LagQrstiomlar^tvifloi'a, Hcucb, ■ 



97 
91'.' 
05. 
154 

BomlrnK njttlabai'ieuui, DC. 28, 115, 117, 
128 


,147 



, f- Abies Ptadrow, Spach. 

'. I ,,- "Webbiann, Un$l. 

. Ciwda BBtula, linn, . 34,131, 



\ Bombax malabarlQum, DU. 28, 115, 137' 

J .m 

AlbiBzialiebbek.iTeua. . . . 1*. 
„ odoratiflBima, Benih, . . lfl 

Calophyllum tomeutUHura, Wight* . 31 
AiiQguIsHu.8 latilolia, Wall, . . 16 
Caeaia Fistula, Umt. 3't, 181, 147 , 

. 14 

. 16 
. U 
; 1« 

. J4 



:} 



[ AlHiiin LoWti, tenth. 

„ QdofaliBHlma, Smth. 
Lebbek, Utiitb. 

odoritSflBimn, BGntK, 
Albizzifl Lollbok; Betilli. . 
flTesna lorroa, Lvim. ■ ■ . 



[' „ Slsaoo, lioal. . 

Balbctgia Ifltifolla, Hash. 
AII}i2sdn odoratiBfiijna, Jhntht 
Enlbcrgia latifolin. Bosh. 



Alb izzin odoratlBSlnia, JUcnth. • 
f Soymida febrifugn, Adr, Juts. 

Bombax malaljaTricum, DO. 28, 

Caeaia FistKla, iinu, . 34, 
Caauatba QquiBQtLfoUa, Forfli. 
Soymida febriluga, Adr.. Jnss. 
Andtopogoa coutortae, Lbin. . 



Picoa MOrilldfl, Xi?lit, 
Santalulu albttnt, Xin?),. 



Cfllophjdhm tomowtoQuni, WigM. 



Soj-mida toMIuga, JdJ 1 . Jwsfi. . 
Santalum album, linn. . 
Calophyllum Iuopliyllum, Linn. 



IIS 



., 48- 

. W- 

. 43 

1M 

14(1 

121 

. 10 



116, 11?, 

12S 

181, 147- 

. se 
; 07 

. us 

142, 141 

■■ ."74 

. 90 



31 

wt 

156 

. 07 

80 

. 31 



| Soymida tobrifnga, AAr. Jws. . 97 
ICaaaial'iBtttla.Xinti. , 34,181,147 
] CnsBia Ii'lslala, Jin.. . 34, 181, 147, 
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SitkLst, Beag. . 
Snndvi „ 
Surgi flowers 
Sarhani, Kan. 
9nrll,Tam. 
Sur feeds 
3uruga,Tol. , 
Bityamaro, Tel. 
Swami raara, Kan. 



TabiBl, Kan. . 
Tadnsola, Kiin* 
Tadda, Tel. . 
Taddaeu, Kan. 
Ttigumudflj Tol, 
Tol, Tam. 
Taiwt, Tol. 
Tallow tree, Chinese 

„ ,, Biney. 
Ta-maka, Burm. 
Tamaii, Mar, . 
Tambra NflgcsQi- 
Tartirug, Gnz, . 
Tan larks 
„ fruits 
u leaves 
Tails. 

Taaacn, G-nz. , 
Tangedu, Tel. . 
Tantia, Hind, . 
Tapaai, Kan., Tam 

and. Tel. 
Taps!, Kan., Tel, 
Tar, Uhir 

„ Kail 

u TeaJi 
Tav oil, I>to&w 

„ „ teak . 
Tilth, Kan. 
Taiaks, Tel. , 
Taiwar, Hind. 
Taukkyac. Burm. 

Tau.ngpeiu.ne, Burnt 
Tavist, Kan. . 
Tawdama, U. Bnrm. 
Teak 

,, far 
Teakah, Burm, 
Toga, Kan. 
Togina, Kan. , 
Tegu, Kan 
Tcin, Burm. . 
Teintha, Harm. 
Tek, Tam, 
Tckan, Kan. . 
Tokku, Tam. . 
Tcku, Tel, 
Telia mntku, Tel. 
Telia tuma, Tol. 
Telau, Tel, 
Tcmbru, Bombay 
Tondu, Hind . 

Tetura, Bong. 
Towaa, Mar. . 
Thabyo, Burm. 
Thabyebyu, Burm. 
TliadiR, Kan, . 
Tbodnsal, Tarn, 
Thadasil ' „ . 
Thadasu „ . 
Thadda, Tel. . 
Thadeal, Ka-ii. . 
Thaing, Bnriu. 
TJiana, Tol. 
Tbana, Tel. . 
Thofot, Burm. 
Thedaohi, Tara. 



\ Hoiltiora minor, "Rcxl, 



. Calopbyllum tomontositm, Wtyht. 

ftEcuu&fcrrea, linn. 

Phraffmitos spp. 

CasimrlnaoqiiiBetifolift, Forafl. 
, Cassia Fistula, Linn. . 34,131,1*7 
. Soymida febrifuga, Adr. Juts. • 07 



Holoptolea intcgrlfolia, Planch 

Jotewiatilliajfotia, VaU. 

Gmellna arborea, Jioxb. , . 

DiospyroB Bbonump K&nig, 
Holoptclea intBETilolia, Blanch 
SFipium sebifenim, Movb. 

Vateriaindlcn, Mm. . 107,138,138, 
Meliaindica, Srandis. 
Lagovstfomia ITjs TtoginiE 



Dioapyroa Mclanoxylon, Jiacb. 



Dalbcrgia RIbsoo, Hotel. - 
Xylia dolabiif oralis, Smith . 

AlbizziaLebbflk, Bmtli. . 
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57 
128 
136 
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62 
135 
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133 
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>Holopteluainfci!giirolla, Blanch. . 57 

122 
123 
123 

121 

123 

12, 123 

. 87 

. 131 

.104, 

132 

. 21 

. 57 

37, 135 

. 100 

123 

. 47 



Acacia Cateclm, Willct. • 
Molia indica, Brandts 
Caeaia auiioulnfa, XUm. ■ 
Tcrminalia toracntosa, W. tf- J-. 

Artoearpua CliaplasTia, lioxh. . 
Holoptelca integrifolia, Planch. 
Uediela Toona, Boxb. 
Tcttoiia gtaaiiB, Xinn. 

DioEpyros Kurzii, Hiew. 

yHtmtaaa gtandia, Limu f, 

j Slepliegynu paTvifolia, JCwih, 

j-Toutona graudis, Zimt.f. . 

Uiigeiniadalborgiflides, Bentk. . 
Acacia Catechu, Witld. . 
AlbizaiaodoratisBirajv, lienth, . 

| Diospyroa Molanoxylon, Roxh. 

,, Ebciium, K&niq , 
Albiraia odoratisBima, Benlh, . 
Ougcinia dalbuTgioldOB, 23enik. . 

Eugenia Jambokna, Lam. . 



, 10C 



71, 115 

12, 123 

. 16 



. 10 

. IS 

71, 116 



Growia tilircfolia, Yall. 53, 11C, li7 

Onlanras orcotas, Eoxb. . . .150 

iGicwia tilimfolia, TaU. 53, 115, 147 

Mangifomindioa, Linn. . . .83 

Grewlii tilimfolia, VaU. , 63,116,147 



Thevatlia-tam, Turn. . 
Thinbaw-t a m a k a-, 

BuTm. 
Thingan, Barm. 
Thitkado, Buma. , 
Thibkyft, Burm. 
Thitmagyi, Buttd. , 
Thitmin, Burin. 
Tliifcminpo, BuTm. 
Thitpyn, II. Bnrm. 
TlUtaijBuiai, , 

„ oil 

„ varnish. 
Tliodagatti, Kim. 
Thondij Tam. , 
Thorns, Kan. . 
Thothagatti, Tam. . 
Tliula, BDng. . 
Tbumbri, Kan. 
Thuuncr, U. 1*. 
Tilimga, U. P. 
Tiliya-gurjan, Ucug, 
Timmairi, Tol. 
TLnisha, U, P. 
Tlnimu, Hind, 
Tlusa ,, 

Tlnya, Burma 

Tirawa, Kan. . 
Tinman, Tol. , 
Tlijra, Kan, . 
Tlrukontai M TaTn. . 
Tirupa, Kan. . 
Tituwa, Kan. . 
Tirwa, Kan. . 
Todagatti, Tam. 
Toon, Hind. . 
Travancaro Xemon 

grass-oil. 
Tukt, Tol, 

Tanm, Tel, 

Tumbi, Tam. . . . 

Tuinida, Tel, . 

Tumiki, Tol. . 

Tumoia, Tel. . 

Tun, Kind., Bong. 

Tam. 

Tundii, Kan. , 

Tuni, Hind., Bcng. , 

Tualkl, Tel. . 

Tunuj, Hind. . 
Turmeric, WMIA. . 
Turpentine 
Tuti, Kan. 



Udt, Tam. 
Utlifl. „ , 
Ulvi, Kail. 
Unnu, Tam. 
Uivu 

Uriam, Asa. 
Uriaua „ 
Uflan, Bong. 



Codicla Tooaa, Ba«i. 
Mclia intlxda, JBravdis, . 

. Hopea odorata, Roxb. 

, Cedrdft Toona, Roxb. 

. DiospyroB Kurzii p Mian. 

. Albizzia QdamtUsimft'i Booth. . 

* \ Podocaipns uoriifolia, Don, 

. AlbizKiaodoTatiSBima, Berth. . 
, Meln.MO'EtTimanflitata, Wall. . 



Dalboigla latifolia, Jioxl. 
Biscliafia javanica, Shim. 
Butoa frondosa, Jloxb. 30, 115, 185, 
Dalbergia Intlfolia, lloaih. 
Bombax iusigne, Wall, . . 
Bioapyroa Melanoxylon, Hash. 
Taxns baocata, Zvin- 
Qucitua dilatata, ismdl, , 
DiptcrooaTpua turbinatus, Qartn. ,f. 
DioBpyroa Malauoxylon, Itoxb. " . 
Quatoua dilatata, Liudl. . 

iougoinia dalborgioideB, Benth 71. 

f Cftanariim oimiHOtiroJin, Font. 

\ Taxus baceata, linn. . . . 
Xyli a dolabrifoimis, Heath. 
AnOgQiaaaa latifolla, Wall. , . 
Hopoa piuvlflom, JBzMl. 
CasaiaFiaLiila, TJnn. 
Hopoa parvifloia, Btdd, 

| Xylia dolabrifoTinis, Btmtli, 

I)alborgia]atifollfl, Honb. 
Codtela Tooaa, JRoxb. 
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. 67 

, 50 

37, 136 

. 47 

. 18 
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140 
140 
141 

43 



34, 181, 
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107 
16 
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147 
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f Dlospyrofl Ebsnum, Katnig, . 

1 t , M;olanr>xyloii, Jloxb. . 47 

Acacia arabica, Willi. . 11,120,134 
Dioanyroa Ebonnm,* Komig. . . 40 
Dioapyron Moliuioxylon, jCoa/j. . 47 

1 Diospyrofl Ebomttn, KaenUj, . . 40 
J ,, Molanoxylon, Jtoxb. . 47 
Auaiiia axabica, tyilld* . 11, 12«, 124 



j Codrola Toona, Roxb. . 

"DioEpyros Molauo^lon, 'Zmtb. 
Ougcinia dalbergioidee, Benth. 
Curcuma aconiaticu, Salisb. . 



Uthi, Tam, 



Vnda maruthu, Tam. 
Vaglie, Tam, . 
Vaimara, Tam. 
Yallay, kungiliam, 

Tam. _ 
Valukkai, Tam. 
VammaiaL, Tara, 
Yari-liGntik, Kan, . 
Veoetable butter 
Vokkali, Tam. . 



37, 136 

. 47 

71, 115 

. 147 

13f> 

Bombax niakbarieum, BO. 2f}, 116, 117, 
12B 

TJ 

"j tJdinfl Wotliur, JlosA. 70, 110, 132, 137 
Termiiuiliapaniculftta, W, $ A, . 103 
I Urowla tilltofollft, Vahl. C3, 115, 147 

I Biac.boJia javani^a, Bluine. . . 25 
Torminaliatoinontotm, W. <$• A. -104, 

OdinaWodior, Boxb. . 70, 110, 133, 137 

V 

Turmlnalia panioulata, W, $ A. . 103 
Albir/Aa Lobbiik, .flenfh. . .14 

Cblm'oxylon Swiotenia, T>0, , . 41 
Valeria indiea, Li^n. . 107, 12B, 130, 138 

Growia tilitofoHu, VaU. . . .33 
Chloroxylon BwiotRnia, DC> ■ . 41 
Lagers fcrUmia Floa-Iicginm, Retz, . 03 

Anogoisaus latliolia, Wall. . r 10 



INDEX TO ENGLISH AND VERNACULAR NAKES. 
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Volayil, Tim. . 
Vollalkongii, Tarn. . 
Vollat kuivgillyam, 

Tdm. 
Voltolnagal, Turn. . 
Yollalnummai, Tam. . 
Vollol Kunti'lkain. 

Tarn. 
Volnugai, Turn. 
Valuta™, Tol. . 
Vemlm, Tarn. . 
Vompn, Tol. 
Vougai, Tain. • 
Von-maintlui, Tain. . 
Vontaku, Kan. . 
,, ToL . 
Vontoak, Tam,, 
Yontok, Tarn. i . 
Vontota, 1'alj, , Taift. 
Vopa, Tam., Tol;' :, . 
Vojjala rtodaSsMgjKtfe 

Kan. 

Vopauasm.; .* • 

: %ypainVTaM. . ' . 

, VilTli-pftttiri, Tarn. . 
Vodolat.Tam, . 

J Yonio wara, Kan. . 



Pass. 

Holoptoloa IntogllMla, Platwb. . 57 
Hopoaparvlflora, Sedd. . . ,00 
BoHwollia Borrala, Roxb. , 20,138 

j Anogoissualatilnlia, Wall. . . 10 
Vatorla liultca, Ziiw. . 107, 128, 180, 138 

AnogolasusIaWoIin, WM. . . 10 
Xylla dolabliiDrmiS, EfflM. . . 107 

JMcllalndlca, Ertmiii, , . , in 

PtorooarpuB Mananplumt Jlimb, . Bi 

Tormlnalia panloulata, W. 4' A-, ■ 10S 

LagorstrOinla parvlflqra, jBqaji. . Ob 

> j, f , lanooolata,, Wall. . 6* 

j|iaffnrBtr8iuIfl lanqeolataj Wall- ' . 64 
flSfolialndma, Urandk. . , 07 

JHolarriimaantldyBantorlga, ffaZJ, 67, 
■).,■. 117, l*t 

Holla indloa, Snailli, ... 67 
Mimufiopa olongI,Xfnn, . . 00 

Aoacla Catcolin, WilU. . , 13, 128 
Arfcoearpua Lakoooha, TZosi, . . 23 



W 



Wad, Mar. . 
Wuhmt ■ 

„ East India , 
Wara-gogu, Tel. 
Watohnll, Kan. 
Warn 

White damper . 
Wild cltarrn ■ 

„ fwmwio . 
Wodior, Tam, . 



Floua bangaleuBlB . 
Jngliuis rogla, Ximi. 
Alltala Iiobbok, Bmrt. 
TjagoratiOmia PloB-ltogina), Rata, 
ATtocarpnH Ijakoocha, Hosb. . 



. 51, 
01, 128, 



Primus Padua, Xe'ww, . , 
l'limnlx sylvofltTjis, Jiosfc. , 
Curcuma aromatlca, Sulisb. 
Odlna Wodior, JioxS, . 7o, HO, 132, 



PiOJ. 

Wond, Tam. . . Soymldarebritnga, Adr. Jttaa. . , 97 

Wonta, Kan. . . Avtoearpua Lalcoocha, Ttoxi, . . 23 

Wouddyus . . 134 

„ ailt . . 132 

Woond-maram, Tam, Soymida fobiitoga, Adv. Just. . . 97 

Wilde, Tarn. . . Odlna Wodior, .Boo). . 70, 110, 132, 137 

Wulna, Kan. . . Catophylhrm Inoptiyllnm, Zinn. . 31 



Yamano, Burm, 
Yamata , 
Yapa, Tel, 



Yeaiiga, Tol, 

Y «« 1 * ■ 
Yo-kyoin, Bnrm. 
Yollama, Tol, 
Yomane, Bunu, 
Yonnlmara, Kan, 
Yops,, Tol. 
Yepi, Tol, 
Yeppa, Tol, 
Yo-pyinma, Bnrm. , 
Yorjaohlnta, Tel, 
Yocra oliandaaani. 

Tol. 
YorngudU, Tol. 
Yotega, Kan. 
Yothuga, Kan, 
Yottada „ 
Yen 
Yiiyapa, Tol. 



. Gmelinaarboroa, Bast. . 
. OalamnH latitolUTB, %oajl>. 

fHaidwickiablnata, Roxh, 
' 1 Molia mdica, Srm&it 



Pbutocarptia Maisuplam, 

CalamiiB grandlB, Kwz. . 
AnogolBsuB latif olla. Wall, 
Gmolinft atboieu, So»S. . 
Dlpterooarpus tnrbinatua, Gartrl.f, 
Mojla Indioa. prmiit 
Hafdwiokla binata, Basb, 
EasBla latlfola, Soxb. , J 
IiageTstrSmlaFIoa-Beglnffl, Beth, 
Alblzzia odoratlBaima, Eenth, . 
PtomcaTpuB aantallnus, Zi?m/> 

Dnlborgia latllolla, Boab. 
Stopliogyno paivifoUa, Xvri% 

} Adlntt ooidifolla, JToo*./. 

Taxox liaeoata, linn. 

AlbizzlaliebTjek, Ml,' . 



. 52 

1B0, 151 

51, 114 

. 67 

. . 81 

. 161 

. 10 

. 52 



67 

64, 114. 
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Zaungbalt!, U. Barm. LagorafctOjalapaiyidoTa, Bo«5. . 65 
Zolra-wo&.Att&amati DtOBpyiQB'Kuizil, Siern. . . . 47 
Zollm-Bniikl, Tam. . SoWelolieia ttijnga, WilU. . 92,126 
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